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TRANSPARENT PLASTICS: another prime capability of Goodyear Aircraft 


good/year 


AIRCRAFT 


When you need a dear plastic which must have exceptionally high optical 
qualities, extreme heat resistance, rugged strength or unusual shaping 
characteristics— Goodyear Aircraft Corporation ( GAC) probably has exactly 
what you want. If not. chances are they can make it to your specific require- 
ments. For GA C has pioneered acrylic development in many fields. Examples: 
Thermo-Shield, new three-ply laminate for Mach 3 Aircraft and personnel 
protection — stretched and formed shatter -resistant acrylic canopies and 
windows. This proven ingenuity can solve a problem for you. For full infor- 
mation, write: Goodyear Aircraft Corporation, Dept. 916 AQ, Akron 15, Ohio. 


Look- CLEARLY SUPERIOR acrylics! 





Sparrow III Navy air-to-air missile is now 
operational with both the Sixth and Seventh 
Fleets. Raytheon is prime contractor for this 
potent weapon. 

RAYTHEON COMPANY, WALTHAM, MASS. 
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for further information, write or telephone 



ANelex corporation 

150-H CAUSEWAY ST., BOSTON 14, MASS. 
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to meet toughest government specifications 

1. Developed a tube compound that can carry all aircraft 
fuels without showing appreciable signs of swelling or loss of 
adhesion to the carcass. A tube that withstands constant 
bending, twisting, and flexing without ply separation. Per- 
forms well in the range — 40°F to +130°F. 

2. Developed a tube reinforcement that is lightweight for easy 
handling and storage, yet able to withstand extremely high 
pressure without bursting. Resists weather, mildew, rot, 
and oil. 

3. Developed an abrasion- and oil-resistant cover compound 
that protects the tube and reinforcement from damage when 
the hose is dragged over concrete aprons. 

4. Completely bonded all component parts by an exclusive 
process of curing and manufacturing to provide a ground- 
refueling hose that is not only strong and easy to handle, but 
the safest ever built. 

Get complete information on Thermoid-Quaker ground-refuel- 
ing hose from your local Thermoid industrial distributor, or 
write Thermoid Division, H. K. Porter Company, Inc., Tacony 
& Comly Sts., Philadelphia 24, Pa. 


a 


H.K. PORTER COMPANY, INC. 


(Continued from page 5) 
ertial Guidance— Terrestrial and Inter- 
planetary. Massachusetts Institute of 
Technology, Cambridge, Mass. 

July 11-12— Conference on Response of 
Metals to High Velocity Deformation, 
Stanley Hotel. Estes Park. Colo. Spon- 
sor: Metallurgical Society of the Ameri- 
can Institute of Mining. Metallurgical, 
and Petroleum Engineers. 

July 18-19-Liquid Rockets and Propellants 
Conference. American Rocket Society, 
Ohio Union Building, Ohio State Univer- 
sity. Columbus. Ohio. 

July 28-29— Seventh Annual Symposium on 
Computers and Data Processing. Denver 
Research Institute, University of Den- 
ver. Stanley Hotel, Estes Park, Colo. 

Aug. 1-3— Fourth Global Communications 
Symposium, Statlcr Hilton Hotel, Wash- 
ington, D. C. Sponsors: Institute of Ra- 
dio Engineers; U. S. Army Signal Corps. 

Aug. 2-11— 27th Annual U. S'. National Soar- 
ing Championships, Ector County Air- 
port, Odessa, Tex. 

Aug. 8-11— Western National Meeting, 
American Astronautical Society. Olympic 
Hotel. Seattle, Wash. 

Aug. 8-12-1960 Pacific General Meeting. 
American Institute of Electrical Engi- 
neers, El Cortez Hotel, San Diego, Calif. 

Aug. 15-20-1 1th Annual Congress, Inter- 
national Astronautical Federation. Royal 
Institute of Technology, Stockholm. 

Aug. 18-19— Electronic Packaging Sympo- 
sium, University of Colorado, Boulder, 
Colo. 

Aug. 23-25—1960 Cryogenic Engineering 
Conference, University of Colorado, 
Boulder, Colo. 

Aug. 23-26-Western Electronic Show & 

Convention. Institute of Radio Engineers, 
Ambassador Hotel, Los Angeles. Calif. 

Aug. 28-Sept. 5-1960 National Air Rally, 
Municipal Airport, Orange, Mass. Spon- 


l. Closed-Course Airplane 


Sept 5-11—1960 Farnborough Flying Dis- 
play and Exhibition, Society of British 
Aircraft Constructors, Farnborough, Eng. 
Sept. 12-16— 16th Annual General Meeting, 
^ IATA, Copenhagen, Denmark. 


Sept. 12-16— So 

International Council of the Aeronautical 
Sciences, Zurich, Switzerland. 

Sept. 14-16— Annual Meeting. National 
Assn, of State Aviation Officials, Wort 
Hotel, Jackson, Wyo. 

Sept. 15-16— 15th Annual Meeting, Armed 
Forces Chemical Assn., Sheraton-Park 
Hotel, Washington, D, C. 

Sept. 19-22-National Symposium on Space 
Electronics and Telemetry. Institute of 
Radio Engineers. Shoreham Hotel. Wash- 
ington, D. C. 

Sept. 21-25— National Convention and Aero- 
space Panorama, Air Force .Assn., Civic 
Auditorium and Brooks Hall, San Fran- 
cisco, Calif. 

Sept. 27-30— Power Systems Conference, 
American Rocket Society, Miramar Hotel, 
Santa Monica, Calif. Cosponsors: USAF-, 
U.S. Army; U.S. Navy 1 ; National Aero- 
nautics and Space Administration; Atomic 
Energy Commission. 
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From General Motors . . . Temperatures Made to Order 


HIGH-LEVEL 

TRAVEL 

DEMANDS 

SAFE-LEVEL 

TEMPERATURES 


NEW AERO COMMANDER 500 
DELIVERS IIOO-MILE NON-STOP 
RANGE . . . HARRISON OIL COOLERS 
GUARD ENGINE TEMPERATURES 

Going up .. . and getting down to business! It’s the new 
Aero Commander 500, the ideal way for the modern 
businessman to travel. This sleek, ultra-modern executive 
transport is fleet, maneuverable and comfortable. 

And Harrison oil coolers get the call to maintain safe, 
steady engine temperatures. Guarding vital operating 
temperatures on today’s advanced aircraft is a 
Harrison specialty. It requires the engineering skill, long 
experience in the heat-transfer field and the research 
facilities that back every Harrison product. So, if you 
have a cooling problem, rely on Harrison for the answer. 




Ul/aiuusojv 

™ AIRCRAFT, AUTOMOTIVE, MARINE AND INDUSTRIAL HEAT EXCHANGERS 


HARRISON RADIATOR 


! ERAL MOTOI 


I, LOCKPORT, NE’ 




NEW BENDIX CEMMETCRM is offered as a 

(CERAMIC-METAL TERMINAL) 

superior solution to glass terminal problems confronting 
manufacturers of military electronics gear, transformers, 
condenser banks, relays, transistors and similar equipment. 



Now in production— this new and better terminal with 8 big 
advantages: 1 Developed especially for super-reliability on 
high-performance applications involving shock and high 
temperatures. 2 Vacuum-tight seal. 3 Will withstand 
brazing temperatures at 1500°F. 4 Tested to 11,000 psi 
shear stress without failure. 5 Ideal for encapsulated de- 
vices. 6 For both replacement and original equipment 
use. 7 Extreme resistance to cracking under mechanical 
or thermal stresses. 8 Variety of configurations. Send for 

full details. ELECTRON TUBE PRODUCTS 

Red Bank Division 







100 minutes 
in space . . . 
at zero 
altitude! 


Honeywell Dynamic Analyzer recreates authentic 
shoot environment, pinpoints design deficiencies 


The Honeywell Dynamic Analyzer will 
simulate actual flight conditions from 
sea level to extremely high altitudes 
which affect performance and reliability 
of aerospace systems. An integrated test 
facility, it brings together for die first 
time most of the conditions and phenom- 
ena chat cause aerospace system break- 
downs. 

It will be independent of the weather, the 
availability of test vehicles and flight 
variables. And in many cases, the test 
data will be more reliable and valid than 
can be attained in flight testing. 

Areas of application include: reconnais- 
sance, guidance, power supply, and com- 
munication systems. Tests of complex 
systems which now might require more 
than a year to accomplish, will be tele- 
scoped down to several weeks. It will 
be possible to determine which operat- 


ing systems are detracting from overall 
performance, and to what degree. 

The first Dynamic Analyzer was con- 
ceived under the direction of the Aerial 
Reconnaissance Laboratory of the Wright 
Air Development Division, USAF. There, 
the fully instrumented analyzer will be 
housed in its own building. Capabilities 
include: high vacuum, high and low 
temperatures ; three-directional vibration ; 
roll, pitch and yaw motion; buffeting; 
rotation; target variations; controlled 
ground speed ; reflected and transmitted 
signals. 

Honeywell was awarded the prime 

contract to develop and produce the 
analyzer on the basis of strong research 
and development capability. If you have 
problems in analysis, test or simulation, 
consider Honeywell’s broad experience. 
Telephone or write: Honeywell, Military 
Products Group, Minneapolis 8, Minn. 


Honeywell 

pHlTj 










14 



BRUNSWICK BI-AXIAL WINDING ENCASES ENORMOUS ENERGY ! 


In the field of rocket motor case 
construction, Brunswick's exclusive 
Strickland "B" Process (SBP) of 
fibre glass filament winding gives 
an S/D ratio as high as 2,000,000. 
Engineers are currently calling on 
Brunswick to provide up to 7.500.- 
000 psi modulus for design allow- 
ables. SBP's unique bi-axial winding 
lays down filaments under tension 
first in one direction, then in the 
other (circumferential and longitu- 


dinal). As a result. SBP is particu- 
larly efficient for construction of 
closed-end cylindrical shapes and 
unusually contoured components. 
Current projects indicate the ex- 
tremely large range of sizes possible 
- from 6' to 12'. Tension winding 
pre-stresses cases to a rare degree, 
while allowing precise filament 
placement for exactly controlled 
uniformity of thickness and 
strength. The SBP exclusive auto- 


matic control of resin to glass ratio 
gives Brunswick outstanding uni- 
formity of material composition. 
From complete in-house design and 
fabrication to final testing, Bruns- 
wick is ready to serve you. Find out 
more about SBP. Get detailed and 
documented information on its 
many unique features. Write or call : 
Defense Products Division Sales 
Manager. 1700 Messier Street, 
Muskegon, Michigan — today ! 


BRUNSWICK 


MAKES YOUR IDEAS WORK 



SIKORSKY S-61 

TWICE THE LOAD 

HALF THE SEAT MILE COST 



Now multi-engine reliability, turbine quiet and comfort, and new 
operating economies are all offered in the biggest transport heli- 
copter advance since the Sikorsky S-58. The new S-61 not only 
cuts seat mile costs in half over previously available models, it 
doubles seating capacity to 28 passengers. Its boat hull design 
allows safe operation from heliports economically and conven- 
iently located at downtown waterfront sites. What’s more, the 
S-61 will safely cruise on one engine with full gross load. More 
data? Call or write Sikorsky today. 




A New World of Mobility by 

IKORSKY AIRCRAFT 



B-52 antenna covers of VIBRIN 9 . . . 
to .003 of an inch tolerances! 


Workmanship to three-thousandths of an inch is close for 
plastics. And such excellent workability is but one of the 
requisites for these fiber-glass-reinforced polyester parts 
made by Boeing. 

Thermal stability is a must... to withstand the searing 
temperatures resulting from high speeds, from rocket and 
jet exhausts. And vibrin 136-A is one of only two resins 
which have met the Military Specifications (R-25042) for 
such applications. (The other is vibrin 135.) 

Not only does vibrin answer the needs of precision 
formability and stability at temperatures of well over 
500° F., but it is transparent to radio and radar waves as 


well. It thus offers excellent protection to these vital military 
"eyes and ears" without in any way interfering with theii 
function. 

Now being used for a wide variety of lightweight aircraft 
and missile parts, ranging from these to the nose cone of 
the BOMARC missile, vibrin, in one of its many task-tailored 
forms, may be precisely the material your product requires 
...to make it work, work better, work for less, or sell more. 

For more information on the properties and uses of this 
exceptionally light, strong, and easy-to-mold material... 
for technical assistance with your own application, see your 
Naugatuck Representative or write the address below. 


Uniled Stales Rubber 

Naugatuck Chemical Division nau P oatu«.Vonne T ctIcut 
KRALASTIC RUBBER-RESINS • MARVINOL VINYLS • VIBRIN POLYESTERS 


Akron • Boston • Chicago • Gastonia • Los Angeles • Memphis • New York • Phila. • CANADA: Naugatuck Chemicals ■ Elmira, Ont. • Cable: Rubexport, N.Y. 







What STL does: 

Space Technology Laboratories is making 
significant contributions in theoretical 
analysis, research, development and 
technical management of advanced ballistic 
missile and space systems. STL conducts 
advanced space flight experiments under the 
executive management of the Air Force 
on behalf of such agencies as ARPA and 
NASA. In addition STL’s leadership in 
military applications of space technology is 
illustrated by its successful accomplish- 
ments as the contractor responsible for 
over-all systems engineering and technical 
direction of the Atlas, Titan, Thor, and 
Minuteman portions of the Air Force . ■ 

Ballistic Missile Pro] 


What STL offers: 



The Technical Staff of STL is the largest professional group in the nation devoted 

exclusively to research, development, and systems engineering in the field of ballistic 
missiles, space projects, and related advanced technology. If you want to apply your 

skills and talents, in these advanced areas working with leaders in your field, investigate 
positions at STL now. Please send your resume today to Mr. Richard A. Holliday. 

Space Technology Laboratories, Inc., P. O. Box 95004 
Los Angeles 45, California 

SPACE TECHNOLOGY LABORATORIES, INC. 



E D I TO RIAL 


Fall-Out From the U-2 


Last week wc warned that the extraordinary statements of 
Secretary of State Herter and President Eisenhower making 
aerial espionage and violation of foreign airspace with the 
Lockheed U-2 an official U.S. policy would produce serious 
repercussions in the future. The presses printing these words 
had hardly stopped rolling when the first diplomatic fall- 
out from these incredible statements began raining down. 
At this writing it is still continuing with no prospect of 
early abatement. 

One of the extremely harmful effects of these statements 
has been the embarrassing position in which wc have placed 
our allies on the edge of the Iron Curtain. By those state- 
ments this country formally implicated them in an official 
espionage effort against the Soviet Union and provided the 
Communists with more potent ammunition against the 
NATO countries than they themselves have been able to 
generate in a decade. Hie gravity of this allied position is in- 
dicated in the formal diplomatic protests already lodged with 
the U.S, by Norway and Pakistan and the cannonade of 
Soviet threats to rochet-blast these allied bases if any further 
U-2 operations are conducted from them. Denmark finds it 
necessary to make an official statement barring its airfields 
for unauthorized flights over countries not members of 
NATO. It is hard for people in this country to realize the 
courage required by our allies on the edge of the Iron Cur- 
tain to stand fast behind our cause in the face of the con- 
stantly growing Soviet military threat, economic and cultural 
exploitation and diplomatic pressure. Norway and Denmark 
by their very presence in the NATO organization provide 
roof positive of the free world's determination to resist 
ovict aggression. Both these countries saw their neutrality 
shattered by Nazi Germany in World War II, lived under a 
despot's occupation and resisted it with every means at their 
disposaj. They have learned that there can be no compro- 
mise with brutal aggression no matter what political label it 
bears. Norway has a common frontier with the USSR. Den- 
mark sits on the shores of the Baltic, now practically a 
Communist lake, and is flanked by Communist Germany to 
the landward. Both have stood firm in the face of earlier 
Soviet bluster against their NATO role. 

Both of these countries have made vital contributions 
not only to NATO’s strength but to the over-all U. S. mili- 
tary position in the Western world. Norway’s underground 
airfields carved from its rocky northern coast are practically 
impervious to destruction even by nuclear weapons. The 
giant radar on the North Cape looks down into the bee- 
hive of Soviet air activity on the Kola Peninsula and covers 
an Arctic flank. The Danish radar on Bornholm Island in 
the Baltic does a similar job on the Communist periphery 
from Lithuania to East Germany. The use of key air base’s 
in Greenland along with the BMEWS site is another vital 
Danish contribution. Both Norway and Denmark maintain 
small but modern jet and missile forces at considerable ex- 
pense to their modest national economies to back their 
determination to remain free and fly their own flags. 

Now we have rewarded this loyalty and courage by ineptly 
pulling the rug from under their exposed position and pro- 
riding the Soviets with the only valid evidence for diplo- 
matic protest in a decade of searching. Turkey, which has 
an historic antipathy to the surge of Russian imperialism 
toward w arm water and has never lacked the courage to fight 
invaders when they threaten, has made similarly important 
contributions to NATO and is now left in a similarly 
embarrassing position. 

The next chapter in this unnecessary humiliation of our- 


selves and our allies will be staged in the great world sound- 
ing board of the United Nations. It is difficult to see at 
this time how a successful public defense can be made for 
our right to unilaterally penetrate other nations’ airspace for 
the purposes of espionage. No matter how anybody feels 
privately about this matter it will be difficult, if not im- 
possible, for any nation to formally support such a position 
in an international forum. 

But even worse than the position in which some of our 
firm allies find themselves because of our handling of the 
U-2 situation is the casual and thoughtless manner in which 
our top official spokesmen pulled the rug from under their 
carefully constructed and stoutly defended international 
position in relation to the Soviet Union. We cannot hope 
to retain the leadership of the free world unless we exercise 
it with considerably more intelligence, skill and effective- 
ness than lias been displayed in the U-2 incident. 

The belated announcement by President Eisenhower that 
he had suspended U-2 flights for the duration of his admin- 
istration came too late to do much good at the summit and 
if continued will leave this country in a position of losing 
its sharpest eves inside the Soviet Union at a time when 
we need them most. Eor there is little doubt that the 
temperature of the cold war is rising. And the knowledge 
that no prying U-2 cameras will be roaming the Soviet 
airspace certainly makes the prospect for surprise militan 
action more tempting than ever to Soviet leaders. 

As predicted. President Eisenhower's assumption of re- 
sponsibility for the U-2 flights closed the door on the exit 
provided for him in Khrushchev's original discussion of the 
incident and left the Soviet leader no further room for 
maneuver. It obviously stirred him to magnify the U-2 
episode into a far larger issue than originally intended, if 
only to pacify a rising tide of domestic criticism. 

Collapse of the summit was based on unresolved issues 
far deeper than the U-2 flights although the official U. S. 
handling of this episode provided Khrushchev with an 
unusually convenient escape hatch and an unusually fine 
opportunity to bellow equally well for both international 
and Russian consumption. 

Perhaps the real value to this country of the sorry summit 
spectacle is that the artificial mask of friendliness slipped 
from Soviet leadership, revealing its true nature and the 
fact that its goals have not changed one iota since the 
days of Stalin’s cold war. Mr. Khrushchev's brutal threat 
to the West of “peaceful coexistence or war" and his post- 
summit behavior should make it abundantly clear that 
by “peaceful coexistence” the Soviet leadership means 
peace on their terms with the naked threat of war to force 

The spectacle of the summit should convince the 
American people that the basic problem of opposing 
Soviet imperialism has not changed one whit during the 
recent “palsy-walsy” era when this country’s official policy 
was to pursue peace without defining the price wc were 
being asxed to pay. 

It is worthwhile now to recall that there are many 
American leaders who warned against altering U.S. policy 
on the basis of this false front of Soviet smiles and who 
stoutly maintained that our best position for any negotia- 
tions would be a position of unchallenged military strength. 
In the historic light of the summit collapse and the policies 
that “summitry" stood for, the American people must 
think seriously on which type of leadership they should 
look to for future guidance. —Robert Hotz 
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Qualified Individuals will find excellent opportunities available in Cornelius engineering and sales departments. 
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WHO'S WHERE 


In the Front Office 

Oliver J. Studcman, assistant vice presi- 
dent of Pan American World Airways' 
Guided Missile Range Division at Cape 
Canaveral, Fla. 

Bruce McKay, assistant vice president-mar- 
keting, Bell Aircraft Corp.'s Niagara Fron- 
tier Division, Buffalo, N. Y. 

Hans Henter, project director-Agcna and 
Centaur programs. Marshall Space Flight 
Center. National Aeronautics and Space 
Administration. Huntsville. Ala. 

Nicholas D. Boratynski, president. Na- 
tional Engineering Science Co., Pasadena. 
Calif. 

Robert L. Earle, president. Pacific Air- 
motive Corp., Burbank, Calif., succeeding 
John W. Myers, who continues as board 
chairman and chief executive officer. 

Ferdinand P. Diemcr, vice president and 
director of engineering. Defense Products 
Croup, Daystrom. Inc.. Murray Hill. N, J. 

Thomas T. Hiniuan, vice president-sales, 
l.ockhecd Aircraft Service. Inc.. Ontario. 
Calif. 

Dr- Charles R. Burrows, vice president 
and director of research and development. 
Page Communications Engineers. Inc.. 
Washington, D. C.. a subsidiary of North- 
rop Corp., and Francis M. Ryan, vice 
president and director of engineering. 

j. Alan Bannhaf. vice president-operations. 
Carmody Corp, Buffalo, N, Y. 

James R. Wcscott. vice president-market- 
ing, Gabriel Electronics Division of The 
Gabriel Co., Millis. Mass. 

Radio Corporation of America has ap- 
pointed the following division vice presi- 
dents: J. J, Graham, Communications and 
Industrial Electronic Products Operations 
Division; Barton Kreuzer, Astro-Electronic 
Products Division; S. N. Lev. Moores town 
Missile and Surface Radar Division. 

John F. Hegartv, vice president-market- 
ing, National Semiconductor Corp, Dan- 
bnrv. Conn. 

Kenneth C. Moritz, vice president-mar- 
keting, Ccneral Instrument Corp.'s Semi- 
conductor Division, Newark. N. J. 

O. D. Berry, vice president of Iron Fire- 
man Manufacturing Co, Portland. Ore, 
has been given overall responsibilitv for the 
company’s Electronics and Aircraft divi- 


Honors and Elections 

Dr. E. S. Moult, chief engineer and 
technical director of the dc Havilland 
Engine Co., has been elected president of 
The Royal Aeronautical Society succeeding 
Peter G. Masefield. 

Igor I. Siknrskv, a consultant to the 
Sikorsky Aircraft Division of United Air- 
craft Corp., has received the 19>9 Grover E. 
Bell Award for "his foresight and personal 
contributions to the successful development 
and demonstration of the helicopter crane 
concept with the Sikorsky S-60 Skycranc.” 

Maj. Gen. Robert W. Douglass, Jr. 
IUSAF, ret,), has been elected president of 
The Wings Club, Inc, New York, N. Y, 
succeeding Earl D. Johnson, president of 
General Dynamics Corp. 

(Continued oil page 1 19) 


INDUSTRY OBSERVER 

► Nimbus, 650-lb. meteorological satellite which National Aeronautics and 
Space Administration will develop as a successor to Tiros, is scheduled for 
initial launch into a polar orbit within approximately two years. Nimbus 
will be attitude-stabilized so that the satellite instruments will always be 
oriented toward the earth rather than being space-stabilized as was Tiros 
to increase the amount of usable data collected in each pass. 

► Funds for a theoretical and experimental program to determine the nature 
and threat of satellite reconnaissance to sea forces and the feasibility of active 
and passive countermeasures to mitigate the threat have been requested by 
Navy’s Bureau of Weapons for Fiscal 1961. 

► Project Dromedary is a Rand Corp. study aimed at a long-endurance air- 
craft that could be used as an airborne command station. Study concerns 
state of the art in chemical propulsion, turboprops, turbofans, boundary layer 
control and other techniques that could give an aircraft extended flight time. 

► Detroit Army Arsenal has set a July 1 deadline on bids for a feasibility 
study of a mobile field Army ballistic missile defense system against short 
range ballistic missiles (AW Apr. 25, p. 23). Potential bidders arc now 
teaming up in an effort to win awards for what may be the largest Army mis- 
sile system in the next five-year period. Chrysler Missile Division and General 
Electric Defense Systems Department are submitting one joint bid. 

► Courier IB vehicle in ARPA-Army Signal Corps delayed repeater satellite 
series is presently scheduled for launch on Sept. 1. 

► First full thrust tests of the complete Rockctdyne F-l 1.5-million-lb. thrust 
rocket engine arc scheduled for next spring at the Rocket Engine Test 
Station, Edwards AFB, Calif. 

► Additional ground stations for the Samos photographic-electronic recon- 
naissance satellite arc planned for New Hampshire, Iowa and Oregon. During 
research and development phase. Samos will make maximum use of modified 
Discoverer tracking and acquisition stations. 

► American Bosch Arina Corp. may spin off Arma in an effort to clear the 
way for a merger. Previous merger efforts have run into difficulty because 
of requirements stemming from Bosch’s German ownership that all stock- 
holders of the company be U. S. citizens. American Bosch Arma negotiated 
with Northrop over a merger two years ago and recently had been talking 
quietly with Bell Aircraft Corp, whose defense interests have since been 
acquired by Textron (AW Apr. 25, p. 31). 

► Engineering design of the Convair Centaur upper stage vehicle is near 
completion, and the Pratt & Whitney XLR 11 5-P-l liquid hydrogen rocket 
engine has been fired at its rated thrust for full duration a number of times. 
Stage uses two XLR 1 1 5s rated at 1 5.000 lb. thrust each in early versions and 
will eventually use two rated at 20,000 lit. thrust each. 

► Cost of each Centaur stage, exclusive of development costs, ground support 
equipment, transportation, launching, etc, is estimated by National Aero- 
nautics and Space Administration at S7.5 million. Similar figure for an Atlas 
booster is S-4-81 million; for Thor-Agena, S3.41 million; for Thor-Dclta, 
S2.6 million. Scout, which originallv was expected to cost less than 5500,000 
per vehicle, is now estimated at S750.000 each. Figures do not include costs 
of payloads to be boosted by these vehicles. 

► Four Northrop T-3S Talon supersonic jet trainers now being tested have 
made approximately 250 flights, and the initial N-156F “Freedom Fighter” 
has made more than 70 flights. A second N-l 56F was recently delivered to 
Edwards AFB. Calif. Latest two T-38s, which have afterburners fitted to 
the twin General Electric YJS5-GE-5 turbojets, base attained Mach 1.25 
in shallow dives. J85-GE-5 engines for production versions will deliver 
3,850 lb. thrust. General Electric has received a T-38 for its flight test 
programs. 
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PHILCO MAT* TRANSISTORS 
are UNIVERSALLY APPLICABLE 

To All Logic Circuits Up To 5mc 



high frequency performance ... at medium frequency prices 


The Philco 2N393 Micro Alloy Transistor 
(MAT) has proved its complete reliability 
in millions of operating hours in every type 
of computer logic circuit up to 5 me. Ic 
combines all the advantages of high fre- 
quency performance with low price. The 
2N393 is easily designed into any logic 
circuit and offers the designer these im- 
2N393 portant advantages: 


• High beta • High Vbe rating 

• Low saturation voltage • Low Ico 

• High speed • Low hole storage time 

When you can buy so much for so little . . . 
don't settle for less in your equipment. 

The 2N 393 is also available in a military version . . . 
Mil 5-19500/77A (Sig.C.) 

Other Philco MATs to Meet Your Special Requirements: 

2N1122 . . . with 11 volt rating 

2N1122A . . . with 14 volt rating 

2N1427 . . . with additional parameter control 

For data sheets, write Department AW 560. 



= PH I LCO 

LJJ far Qyia/ihf t/ie 7//or&l Over 



LANSDALE DIVISION • LANSDALE, PENNSYLVANIA 


ARDC-AMC Debate 


FAA Wartime Status 


NASA Bio-Med Plans 


Washington Roundup 

USAF Air Staff is split about evenly on deciding whether to shift some AMC 
procurement functions to ARDC. After a split vote. Air Staff decided to call for 
additional study of the proposal. 

Proposal was made by ARDC Commander Lt. Gen. Bernard A. Schriever. 
Sell never argues that the development phase of present and future weapon systems 
extends far into their operational life. And there are relatively few systems procured in 
large numbers now. Schriever feels it would be more efficient to assign their procure- 
ment to ARDC under these conditions. 

Tiic move is strongly opposed by AMC Commander Gen. Samuel E. Anderson. 
AMC fears it would be relegated to a routine nuts-and-bolts type supply function. 

Bigger defense budget for Fiscal 1961 seems an inevitable result of the collapse 
of the Paris summit conference. Joint Chiefs of Staff arc reviewing U. S, defense policy. 
Administration will be reluctant to admit its policy can lie unbalanced by a bad turn 
in international relations, but fresh cold war tensions will make it difficult to turn down 
anv JCS recommendations. 

.Summit failure will aid efforts of congressional supporters of more defense send- 
ing. A modest increase in the budget was in prospect before the summit incident. 

There was Semite support for budget changes even before the Paris crisis. Senate 
leaders generally accept the alterations made bv the Mouse in the Administration's 
budget, but they also want to make some changes of their own. 

There were indications last week that the Senate Appropriations Committee would 
provide money for development of the B-70 as a complete weapons system. This would 
expand the House-approved Administration request for prototype aircraft development 

Additional spare parts and personnel funds for an expanded airborne alert capa- 
bility are expected from the Senate group. More development and procurement money 
for Air Force Atlas, Titan and Mhmteman programs also is a good prospect. 

Restoration of the S400.5 million House cut in general procurement funds is 
expected. So is restoration of a specific House cut of SI 28 million in Army procure- 
ment funds, and there is a chance these funds will be increased. Restoration of House 
cuts amounting to S85.S million for operation and maintenance. SS-t. 1 million for 
communication facilities. S33.6 million tor administrative personnel and S73.1 million 
for travel also is expected. 

Little Senate support is cx|>cctcd for Administration request that funds lie restored 
for a conventional aircraft carrier and for the Boinarc-B missile. 

Administration is asking for authority to make the Federal Aviation Agency an 
adjunct of the Defense Department in wartime. Sen. Warren Magnuson has intro- 
duced an Administration bill that would make the FAA administrator directly responsi- 
ble to the Defense Secretary in 11 war. 

USAF Maj. Gen. Harold W. Grant is a leading contender for the job of running 
the new Defense Communications Agency. This group will take over general com- 
munications facilities and functions now the province of the individual services, cxclud- 

Coinmuuications-EJectronics. 

Choice of an Air Force officer for the job would pacify USAF objections that the 
joint organization represents an expansion move by Army Signal Corps. There is a 
counter opinion that the job should go to an Army man because an Air Force officer, 
Maj. Ceil. Donald N. Yates, was named to head the last joint organization formed- 
Dcfcnsc Department's missile and space range coordination office. 

NASA expects to have plans for its Life Sciences Researcli Center ready to present 
to Congress next spring. Dr. Clark Randt. director of NASA’s Office of Life Sciences, 
is currently looking for an assistant director to plan the center and justify it to Con- 
gress. Facility will cover about 90,000 sq. ft., have a maximum professional staff of 60. 

Dr. Freeman H. Quimby lias been named assistant director for grants and con- 
tracts, an area where 75% of the life sciences budget svill be spent. Dr. Quimby is a 
former Office of Nar.il Research scientist who has rail the life sciences effort in Army’s 
Research and Development Command for the past year. Other assistant directors are 
Dr. C. A. Tobias for bioseiencc and Alfred M. Mayo for bioengineering. 

Advisory committees are being formed to correspond with the three divisions in 
the researcli center. Dr. Randolph Lovelace will head the flight medicine and biology 
committee, a new version of the current Mercury advisory committee. Dr. Melvin 
Calvin, of tiic University of California, will head the space biology committee. No 
Chairman lias been chosen for the space medicine and behavioral science committee. 

—Washington Staff 
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Joint Chiefs Evaluating Defense Program 


Paris summit crisis sparks military policy review; 

Douglas asks restoration of carrier, Bomarc funds. 

By Katherine Jolinscn 

Washington-Joint Chiefs of Staff are re-evaluating the U. S. defense pro- 
gram as a result of the Paris summit crisis. 

Deputy Secretary of Defense James H. Douglas told the Senate Appro- 
priations Armed Services Subcommittee last week that the Fiscal 1961 
program “will have to be seriously reviewed and evaluated." Douglas' state- 
ment followed a protest by Sen. Richard Russell (D.-Ga.), chairman of the 
Armed Sendees Committee and a member of the Appropriations committee, 
that the U.S. "docs not have a position of strength and the President did 
not have it in Paris.” Douglas, however, insisted that “the President went 
to Paris with a strong defense position." Russell replied that “the strength 
was not sufficient to cause Mr. [Soviet Premier Nikita] Khrushchev to exercise 


the usual courtesy of diplomacy. The 
States, was publicly insulted." 

Meanwhile, aerospace industry stocks, 
whose prices have been depressed for 
almost a year, reacted sharply to the 
summit breakup. Quick gains of two 
to eight points were recorded by major 
companies, including Boeing Aircraft 
Co., Douglas Aircraft Co.. General 
Dynamics Corp., North American Avia- 
tion. the Martin Co., McDonnell Air- 
craft Corp. and United Aircraft Corp. 

Generally. Douglas opposed Mouse 
changes in the Administration's Fiscal 
1961 budget (AW May 9, p. 30), which 
was submitted in January and revised 
in April, at least until completion of 
the Joint Chiefs’ re-evaluation. How- 
ever, he did support House additions 
of some funds for modernization of 
USAF's Military Air Transport Sen-ice 
—51 50 million of the S250 million 
added by the House for procurement of 
Lockheed C-130Bs, Boeing KC-135s, 
or similar aircraft, for MATS. 

The two major reductions made by 
the House which Douglas protested 

• Bomarc B air defense missile for Air 
Force. The House's action in canceling 
the operational program for the Bomarc 
B. Douglas declared, was "most serious" 
and “would leave a serious gap" in the 
air defense program “which could not 
be filled cither quantitatively or quali- 
tatively in the same time period” with 
interceptors. 

The House eliminated S40.4 million 
in Fiscal 1961 funds and S253.6 mil- 
lion in funds from former years which 
USAF wants to complete 1 6 Bomarc B 
squadrons, including two squadrons for 
Canada. In April, Air Force volun- 
tarily reduced the program from 16 
squadrons to 10, reducing its original 
budget request by S381 million. The 
House approved $50 million for con- 
tinued testing of Bomarc B. 


President, a symbol of the United 


“The continued testing of the Bo- 
marc B with the expectation of resum- 
ing production in Fiscal year 1962 or 
1963 would delay the program by sev- 
eral years and would add almost one- 
half billion dollars to the present pro- 
gram cost," Douglas said. 

Failures in the early flight tests of 
Bomarc B, he said, are “typical of re- 
search and development experience 
rather than indicative of deficiencies in 
design or technical engineering" and 
"should in no way be used to prejudge 
the ultimate effectiveness of the pro- 
gram." Since the House’s action. Doug- 
las pointed out to the Senate subcom- 
mittee, there have been two “completely 
successful" Bomarc B flight tests (see 
box below). 

Douglas urged elimination of a $21 5 
million increase made by the House for 
purchase of 30 F-106s in lieu of Bomarc 



Bs, pointing out that the initial F-106 
delivery could not be effected until more 
than a year after the planned initial 
deployment of the Bomarc B. 

• Conventionally-powered aircraft car- 
rier for Navy. Douglas urged the sub- 
committee to restore S293 million elim- 
inated by the House for the attack 
carrier, emphasizing its role in limited 
war situations. He said the Fornstal- 
class carrier will be needed by 1966 to 
replace four Essex-class carriers, which 
will then be over 20 years of age and 
no longer capable of performing an 
attack carrier role. 

Navy’s H attack carrier force is now 
composed of four Forrcstal, three Mid- 
way and seven Essex-class ships. Three 
Forrcstal-class carriers now being built- 
including the nuclear-powered Enter- 
prise-will replace three of the Essex- 
class ships by the end of 1962. 

Other Highlights 

Here are other highlights of Doug- 
las’ presentation: 

• Space satellites. Douglas said a $54 
million increase voted by the House for 
the Midas missile warning satellite. 
Samos reconnaissance system and the 
Discoverer experimental satellite is not 
necessary because, if additional funds 
are needed during the year, they can 
be drawn from Defense Department’s 
emergency fund. 

• Minuteman solid propellant intercon- 
tinental ballistic missile. Douglas said 
the Defense Department does not an- 
ticipate that the $20.7 million added by 
the House to push this program would 
he needed and recommended that it 

• Fleet ballistic missile. Douglas asked 
the subcommittee to rescind S241 mil- 
lion added by the House— including S38 
million for Navy's Polaris fleet ballistic 
missiles— for this program. The House 
program provides for full funding of 
five Polaris submarines and their mis- 
siles plus the purchase of long-lead 
items for seven submarines in Fiscal 
1961. The Administration's request is 
for full funding of three submarines 
and procurement of long-lead items for 

• Anti-submarine warfare. Douglas 
agreed to $41.9 million of a S100 mil- 
lion House increase in funds for anti- 
submarine warfare research and de- 
velopment. This would bring the total 
Fiscal 1961 allocation to S220 million 
— $20 million over the Fiscal 1960 al- 
location. 

• Airborne alert for Strategic Air Com- 
mand. Douglas stood pat on Defense 
Department's program for an airborne 
alert capability for one-fourth of SAC's 
heavy bomber force and asked the sub- 
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SEVERE TUMBLING of tlic new Soviet satellite can be discerned in this photo taken by 
Gnimman's control station over a 90 sec. period. Viewed under a magnifying glass, the 
individual streaks all show a strong corkscrew pattern and the second streak at bottom left 
shows an asymmetrical indication in addition. Track is from southwest (bottom left) to 
northeast (top right). 

Space T echnology 


Life Support Systems for Space 
Tested in New Soviet Satellite 


imunittee to delete a $115 million ad- 
dition by the House for a compromise 
capability between the Department plan 
and that advocated by SAC commander, 
Gen. Thomas S. Power, for an airborne 
alert capability for one-third the heavy 
bomber fleet. 

Douglas noted that the defense 
budget passed by the House gives the 
President authority to incur all ex- 
penses essential for an emergency air- 
borne alert. Including the $85 million 
in the Fiscal 1961 budget. Douglas 
said USAF has programed a grand total 
of $250 million for the airborne alert, 
including $40 million in operations and 
maintenance funds and stocks on-hand 
transferred to the program. 

• Army modernization. Douglas agreed 
to a $37.5 million increase in procure- 
ment funds for Army modernization 
but objected to the method for finan- 
cing the remainder of a S207 million 
increase provided by the House— from 
reimbursements from sales under the 
mutual security program and from sav- 
ings derived on contract costs. 

• Contract management. Douglas 
strongly protested an across-the-board 
3% cut applied by the House to all pro- 
curement categories in a move to force 
Defense Department to drive better 
contract bargains. The reduction would 
total over $400 million. 

• Administrative overhead. As an alter- 
native to the $33 million 10% reduc- 
tion made by the House in depart- 
mental administration costs. Douglas 
proposed a $10 million 5% reduction 
in the originally planned June 30. 1961. 
civilian and military personnel strengths 
for all administrativc-tvpe headquarters 
and commands except for the Air Force. 
Douglas said that the budget presented 
in January already reflected an average 
reduction of 10% in military and civil- 
ian administrative personnel for USAF. 



By Evert Clark 

Washington— First trial flight of the 
five-ton spacecraft launched by the So- 
viet Union on May 1 5 was aimed pri- 
marily at testing life support systems 
that will allow a man or men to con- 
duct research on "long” flights into 
outer space, according to Russian scien- 

Soviet broadcasts in Russian said the 
craft carried "a load equivalent to the 
weight of a human being." while So- 
viet English language broadcasts said it 
carried a "dummy astronaut." 

Some Western scientists speculated 
that this first craft carried a man whose 
existence would be admitted only if lie 
were returned safely to earth. 

But comments by Soviet scientists 
indicated that this is merely the first of 
a scries of unmanned tests: that the 
problem of safe re-entry has not yet 
been solved and would not be at- 
tempted on this first flight, and that 
the launching of the first manned craft 
still is months away— although one Rus- 
sian scientist said it "perhaps" will oc- 
cur this year. 

By late last week, Russia said the end 
of the satellite’s flight was imminent. 
U.S. tracking indicated the apogee had 


been increased to 418.5 mi. and perigee 
to 198 mi., which would have required 
firing of a rocket while in orbit and 
would have put the satellite into the 
lower Van Allen radiation belt. 

The two-part spacecraft weighed 1 0.- 
008 lb. and consisted of a pressurized, 
heat-regulated cabin section weighing 
about 5,512 lb. and an instrument com- 
partment containing some 3,250 lb. of 
instrumentation plus chemical and solar 
batteries. The cabin was to detach from 
the instrument compartment on radio 
signal from the earth and both were to 
burn on re-entry. Soviet scientists said. 

The spacecraft was launched at ap- 
proximated 1 a.m. Moscow time on 
May 1 5, tbe second anniversary of the 
launching of Sputnik III, at an inclina- 
tion of 65 deg. to the equator. 

The orbit was the most nearly circular 
of any Soviet satellite launched thus 
far— with an apogee of 229 mi. and a 
perigee of 194 mi. Orbital period is 
91.2 min. Several Russian scientists re- 
ferred to the "more powerful” Soviet 
locket tested last January (AW Jan. 18. 
p. 29) in discussing this launching, al- 
though none specifically said that the 
newer rocket was used. 

The spacecraft carried a "signal" ra- 
dio transmitter operating on 19.995 
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megacycles in both the telegraph and 
telephone regimes, the Russians said. 
It also carried "special radio equipment 
to play back data on the operation of 
its instrumentation and for the exact 
measuring of the orbit elements. The 
power supply for the scientific and 
measuring instruments is provided by 
chemical and solar batteries,” Russia's 
Tass news sendee said. 

Voice signals received in the U. S. 
from the spacecraft led Melvin Y. Lan- 
don of Nasson College. Springvale, Me., 
to the conclusion that the craft carried 
a man and not just a recording of a 
man’s voice to test communications. 
Landon, assistant professor of mathe- 
matics and physics, said he and his stu- 
dents recorded on tape both beep and 
voice signals from the satellite and said 
he is convinced the "scrambled voice 
. . . like Donald Duck with a sore 
throat” was that of a live human being. 
Special Compartment 

Prof. Vladimir V. Dobronravov said 
the weight of the vehicle “has made it 
possible to equip the spaceship with a 
special compartment, a cabinet adapted 
for man's flight into outer space. The 
cabinet has been equipped with various 
instruments and installations for pre- 
serving the conditions necessary to in- 
sure the pilot's life and to carry out 
research.” 

"Thanks to reliable radio-telegraphic 
and radio-telephonic communications," 
Dobronravov said, “a radio transmitter 
will send information to scientists on 
how the instruments recording the 
physical conditions required to support 
human life are working. 

"The main purpose of the spaceship, 
the cabin in which future scientists will 
fly into interplanetary space, is to check 
and investigate the cabin design,” 
Dobronravov said. 

The spacecraft “will be guided to 
some extent,” Dobronravov said. On 
Moscow home service broadcast, he 
said the cabin would "automatically 
separate itself from the ship” after 
necessary information on its function- 
ing had been obtained. But a Tass in- 
terview quoted him as saying the length 
of time that the spaceship would re- 
main in orbit "will depend on the time 
its instruments will require to transmit 
all the findings, after which the space- 
ship will receive a signal to descend." 
Clarification Needed 

Questions needing clarification in- 
clude “the dependability of the equip- 
ment generating the conditions for life 
and work inside the cabin-atmosphere, 
temperature, pressure, humidity and so 
on," Dobronravov said. The day is not 
far off, he added, "when the problem 
of satellite recovery can be solved. Then 
Soviet researchers will be sent on a 
space trip.” 


Junior Birdmen? 

Washington-U. S. statements that 
weight of satellites is not so important 
because U. S. equipment is lighter have 
nettled at least one Moscow broadcaster. 

"Of course, snch arguments C3n only 
be regarded as an attempt to belittle the 
success of Soviet science," commentator 
Merkulov told listeners on the day the 
five-ton spacecraft was placed in orbit. 

"Reduction in the weight of an instru- 
ment by even a few grams deserves at- 
tention,” Merkulov said. "But it will 
not solve the problems we arc facing in 
mastering the cosmos and achieving 
manned flights into the cosmos. 

"For, while we can reduce the weight 

not likely that we shall be able to cut 
off the heavy body of a man and join his 
head to the body of a sparrow or a 
humming bird. 

"Clearly, to make flights into the 
cosmos, we need powerful rockets which 
can carry into space heavy ships. At 

try to possess such rockets." 


Both- the ship and the cabin were to 
burn on re-entry, Dobronravov said, 
"but there can be no doubt that in the 
near future the problem of the return 
of satellites to earth will be solved.” 

Leonid I. Sedov, member of Russia’s 
Academy of Sciences and president of 
the International Astronautical Federa- 
tion, also said “the problem of a safe 
return to earth has not yet been solved 
in practice.” 

Extended Flight Problem 

Safe flight for long periods presents 
problems that require considerable re- 
search, Sedov said. "It is possible that 
biologists and medical men will now 
have the last word," he said. 

A candidate of medical sciences, 
identified only as Godenko, said on the 
home sendee broadcast that “the prob- 
lem of the accuracy of landing of a 
cosmic apparatus back on earth is of 
most importance” and is getting the 
"concentrated attention” of designers 
and scientists. 

“The cosmonaut and the equipment 
in his ship must be conditioned to pro- 
vide for the safety of his life and health 
when touching down either on land or 
water at any geographical point on 
earth,” Godenko said. 

V. N. Chernigovskiy, director of the 
Institute of Physiology and correspond- 
ing member of the Soviet academy, said 
physiologists are studying in their lab- 
oratories "the conditions of man's stay 
in the pressurized cabin and are work- 
ing out the methods for protecting the 
future space flyer from the possible 


harmful effects of cosmic rays and are 
studying the conditions of feeding the 
man and other physiological functions.” 

Tass, in its official announcement of 
the launching, said Soviet work over 
the past few years, including testing of 
"powerful rocket earners,” had paved 
the way “to the building and testing 
of a spaceship for long manned flights 
into outer space.” This and other ref- 
erences to “long” or "interplanetary" 
flights indicate that the spacecraft may 
be a general purpose vehicle that would 
allow manned flight around the moon 
or farther, rather than earth orbits 

Although re-entry was generally dis- 
avowed as a test purpose, the Tass an- 
nouncement said the launching was 
undertaken “to perfect and check the 
satellite ship's system, ensuring its safe 
flight and controls, its return to the 
earth and the necessary conditions for 
the space crew.” There also were a 
number of references by Soviet scien- 
tists that indicated the cabin might be 
capable of holding more than one man. 

"This [launching] lays the beginning 
for difficult endeavors to build reliable 
spaceships, guaranteeing safe manned 
flights into outer space,” Tass said. 
Telemetry 

Later announcements said telemetric 
information indicated that the satel- 
lite’s equipment was working “nor- 
mally,” that temperature and pressure 
were being maintained within estab- 
lished limits in the instrument compart- 
ment and in the cabin and that the 
radio transmitter signal was working 
"stably both in the telegraph and tele- 
phone transmissions.” 

"The reliable sealing and the thermo- 
regulating apparatus ensure normal con- 
ditions of living in the separate cabin,” 
one broadcast said. Comparison of the 
actual orbit with the planned orbit in 
electronic computing machines con- 
firmed agreement between the two, a 
broadcast said. 

Yevgeni K. Fedorov, corresponding 
member of the Academy, said “many 
factors and much equipment have to be 
investigated and tested before a human 
being could be launched into space— 
careful testing of individual assemblies 
and trial flights of the cosmic ship as 
a whole have to be carried out.” 

Space Preparation 

Charles Villmann, head of the 
Estonian Branch of the All-Union 
Astronomy and Geodesy Society, said 
the present rate of Soviet scientific and 
technical development indicates that 
“in all probability', not years but 
months will be sufficient to prepare for 
the flight of a human being into outer 

He said that this "great moment" 
might “even occur this year." 
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Re-Entry Study May Be Satellite Goal 


Washington— Orbiting of a five-ton 
Soviet spacecraft may have been an at- 
tempt to determine the behavior of an 
inhabitable capsule under the most ex- 
treme conditions of heating and dynamic 
forces that re-entry into the earth’s at- 
mosphere can produce, Brig. Gen. Don 
Flickingcr, assistant to the commander 
of the Air Research and Development 
Command for bioastronautics, said last 

Although Soviet scientists have indi- 
cated that the main goal is a checkout 
of life support systems (see p. 27), 
Flickinger believes that this may, in 
fact, be a secondary goal. He also be- 
lieved re-entry over Russia and recovery 
of the capsule will be attempted, in 
spite of Soviet statements indicating 
otherwise. 

When he toured the Soviet Union 
as a delegate to the Federation Aero- 
nautique Internationale meeting there 
last summer, Soviet space scientists 
were most interested in exchanging in- 
formation on these two aspects of 
manned space flights. Flickinger said: 

• How far along the U. S. was with 
investigation of stabilization, heat pulse 
and dynamic forces of re-entry, and im- 
pact forces on landing. 

• What had been done on monitoring 
of the biological aspects of space ambi- 
ent radiation. 

From 1955 through 1959, Russian 
scientists explored these and other 
problems extensively, using the A-l, 
A-2, A- 3 and A-4 geophysical rockets 
both with and without animal payloads 
(AW July 13. p. 69); with the Laika 
dog-carrying satellite and with other 
Sputniks and space probes. 

They concluded that the dynamic 
forces of launching, weightlessness in 
orbit, etc., had no irreversible effects 
on the animals. But, in all summaries 
of their work, Flickingcr said they made 
quite a point of the fact that the actual 
mechanics of the recovery phase were 
very difficult and said that they lost 
both test subjects and records on a 
number of flights. 

Last July 2 and July 7, Russia fired 
two separate series of rockets, each 
carrying “quite a menagerie aboard,” 
Flickingcr said. It became apparent 
with these shots that they were working 
on manned components totaling around 
5,000 lb., he said. This is approxi- 
mately the weight of the pressurized 
cabin that is supposed to separate from 
the orbiting spacecraft. 

Russia announced that two dogs and 
a rabbit were recovered in good condi- 
tion from a single-stage ballistic me- 
dium-range rocket launched last July 2 
(AW July 13, p. 35). The payload 
exceeded two tons. Instruments yielded 
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data on composition of light gases in 
the atmosphere “for the first time" and 
produced new data on the conduct of 
animals under zero gravity. Russia said. 

Flickinger said results of the July 
shots made it appear that Russia “may 
have really wrung out the re-entry 
sequence by having the total package 
come back in at re-entry forces” that 
would be encountered if the re-entry 
trajectory were an undesirable one. 
National Aeronautics and Space Ad- 
ministration plans similar tests with the 
Mercury capsule, launched by Atlas 
boosters, to sec what heat pulses and 
dynamic forces are produced from un- 
desirable trajectories. 

The Russian shots last July in effect 
were “proof testing” of a manned 
capsule at extreme limits that could be 
produced if. for example, the capsule 
initially went into an eccentric orbit 
that carried it into the lower Van Allen 
belt and immediate re-entry was neces- 
sary to save the crew regardless of 
whether the vehicle was positioned for 
optimum re-entry trajectory. Flickingcr 
said. Electrons in the lower belt have 
produced X-rays inside Explorer satel- 
lites by striking the outer shell. 

Flickinger said the July shots also 
made some attempts to monitor ambi- 
ent radiation and made preliminary in- 
vestigations on shielding problems. He 
predicted last January that Russia would 
orbit a manned spacecraft by late spring 
or early summer (AW Jan/ 25. p. 35). 

The spacecraft put into orbit "fits 


Jupiter Radiation 

Washington— Existence of a Van 
Allen type radiation belt around the 
planet Jupiter, believed to be 100 trillion 
times stronger than the one surrounding 
the earth, has been almost conclusively 
established, according to scientists at the 
California Institute of Technology work- 
ing under Office of Naval Research spon- 
sorship. 

The radiation belt, believed to be 
about 200,000 mi. above the planet’s sur- 
face, would almost preclude manned ve- 
hicle approach any closer than to one 

more than a million miles from the 
planet. 

Recent Cal Tech measurements, made 
with twin 90-ft.-dia. radio telescopes 
mounted on mobile platforms on a rail- 
road track, have confirmed that the 
emission is polarized and also have es- 
tablished that the source of radio emis- 
sion is approximately 400.000 to 500.000 
mi. wide in a direction roughly parallel 


the general pattern of events and brings 
the Russians to a point in time where 
they are ready for a manned shot— 
maybe more than one man," Flickinger 

With the capability to put some 10.- 
000 lb. into a 300 mi. orbit, Russia 
can add accessory lift devices, an extra 
man. redundancy of life support sys- 
tems. etc., he said. 

Flickinger believed that the pressur- 
ized cabin mentioned by the Soviets is 
essentially inserted in a" shell, or outer 
container, and that it would be ejected 
during the re-entry sequence, possibly 
between 60,000 and 40,000 ft. altitude, 
and stabilized bv a drogue parachute 
much as Mercury will be. 

Heat pulses on USAF man-in-space 
capsule studies and in NASA's Mercury 
program have shown that, although 
peak heating for ballistic re-entry is 
short and steep, temperature remains 
high in the capsule for a relatively long 
period of time, even after landing. 

In an emergenev situation, where 
oscillation or tumbling would increase 
heating over that of a perfect trajectory, 
the outer shell would absorb most of 
the heat, lessening danger to the crew 
inside the cabin. This increases safety, 
not only during re-entry but particularly 
after landing if crewmen should be in- 
jured and unable to leave the capsule 
and if recovery should take longer than 
planned. 

Secondary goal of the current test 
probably is reliability of life support 
and other components by time, Flick- 
inger believes. Although life of the 
capsule has been predicted as some 
three or four weeks, systems might be 
tested to destruction if the life is longer. 

Yevgeni K. Fedorov, corresponding 
member of the Soviet Academy of 
Sciences, said in Moscow that a "very 
important question” in the flight is 
“testing the apparatus designed to 
separate the cabins.” Other purposes, 
he said, are to test such things as 
"oxygen regeneration equipment . . . 
apparatus to enable spacemen to take 
food under weightless conditions . . . 
protection against excess strain in take- 
off and ejection of the pressurized cabin 
from the mother ship and many other 

Flickinger said he does not believe 
the spacecraft carries life because Rus- 
sia has gone to extremes to dispel the 
Western notion that it is careless with 
life. But, he believes it may cany tape- 
recordings of a human voice, since at 
the current state of development of 
biological monitoring instrumentation, 
"the human voice is still about the best 
indication doctors have of the state of 
the spaceman's health." 
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Policy Weakness Laid to Lack of Debate 


Washington— National Security Coun- 
cil’s major weakness is its failure to 
fully debate new and controversial mat- 
ters in order to create policy lines de- 
signed to meet changing world condi- 
tions, Dr. James A. Perkins, vice pres- 
ident of the Carnegie Corp., charged 
during closed hearings of the Senate 
Subcommittee on National Policy Ma- 
chinery. 

Perkins, a member of the Gaither 
Committee which was appointed in 
1957 to survey national security prob- 
lems, told the subcommittee the Na- 
tional Security Council system is “not 
likely to permit new or substantially 
new ideas to filter their way up uncom- 
promised and vividly expressed” to aid 
the President in deciding on new policy 
lines. He added: 


"I would say that it has been at its 
best when it has to do with matters 
that come within fairly well established 
guidelines, both in terms of budget 
and in terms of established orientation, 
and it has been at its weakest when 
matters are extremely controversial and 
break into new ground or that require 
major revisions of policy.” 

Dr. Perkins told the subcommittee 
that the President has not received 
from the normal National Security 
Council routine "the kind of sharp de- 
bate, the clear differences of opinion, 
the new ideas that would require major 
modifications of program.” 

Dr. Perkins did not testify as to the 
nature of the Gaither Report on na- 
tional security needs, which is still 
classified bv the Administration, but 


said that when the committee began 
its review "it seemed to us that the 
nature of the threat was not fully de- 
termined or fully considered ... as a 
matter of fact, 1 said then and I say 
again that whatever words of wisdom we 
may have put into that document would 
have largely heen wasted if the Russians 
had not so fully cooperated by sending 
up a missile one week before we sub- 
mitted our report, or a satellite, and 
another one some weeks afterward. We 
were well bracketed.” 

In another set of hearings before the 
same group, witnesses told Sen. Henry' 
M. Jackson (D.-Wash.J, subcommittee 
chairman, that revision and clarification 
of the “conflict of interest” statutes are 
required. 

Roswell B. Perkins, chairman of the 
New York City Bar Assn.’s special com- 
mittee on the federal conflict of in- 
terest laws, called for "a careful regula- 
tor!' scheme that effectively restrains 
official conflicts of interest without gen- 
erating pernicious side effects on re- 
ciuitment.” 

The association’s report served as the 
basis for a bill introduced bv Sens. Ken- 
neth Keating and Jacob K. Javits. both 
New York Republicans and William 
Proxmirc (D.-Wis.) that would revise 
the conflict of interest statutes. 

Recommendations made by the asso- 
ciation include: 

• "The present scattered and uncoordi- 
nated statutes relating to conflicts of 
interest should be consolidated into a 
single unified act. . . . 

• “The statutes should permit the reten- 
tion by government employes of cer- 
tain security-oriented economic inter- 
ests, such as continued participation in 
private pension plans. 

• “The restraints contained in the pres- 
ent statutes should be greatly expanded 
in their scope by making them ap- 
plicable to essentially all matters in 
which the public deals with the modem 
federal government.” 

Marion B. Folsom, director of East- 
man Kodak Co. and the former Secre- 
tary of Health, Education and Wel- 
fare. made the following suggestions: 

• “A central agency in the White 
House should maintain lists of positions 
and the necessary qualifications, recruit 
people, place them properly and in- 
struct them in the unique features of 
government administration. 

• "The maximum salaries of the three 
top grades of Civil Service should be 
increased. 

• "A more extensive management de- 
velopment program should be adopted 
throughout government to identify and 
develop the most promising younger 
people.” 


Polaris, Minuteinan Glass Fiber Casings 

Navy will use a glass fiber-reinforced plastic casing on the second stage of the 
Polaris solid propellant IRBM in an effort to extend range of the missile. 

Glass fiber material also will be used in the Minuteinan ICBM third stage 
easing, if production contract goes to Hercules Powder Co. (AVV Apr. 18. p. 54). 
However, titanium also is now receiving serious consideration for application in 
tile weight-critical Minutcman third stage. 

Fabricating equipment is being completed and Aerojet-General is scheduled 
to deliver the first Polaris glass fiber cases in September. Navv has been investi- 
gating glass fiber materials for rocket casing applications for a number of vears 
and apparently feels the material is ready for major missile applications. 

In the competition for the production contract on the Minutcman third stage 
engine, codevelopers Hercules and Aerojet are putting their primary efforts, 
respectively, into the development of resin-bonded glass filler and into steel 
casings, Starting with Pioneer I in October, 1958, Hercules gloss fibcr-cncased 
engines have been successfully fired 13 times in space shots. Three of the casings 
arc still in orbit. The company feels that the capability of the glass casings has 
been established and has predicated its Minuteman third stage engine proposal 
on the use of this type case. 

Aerojet, on the other hand, reportedly has been working primarilv on the 
development of steel casings for the Minutcman third stage engine. But recently, 
in conjunction with Space Technology Laboratories, the company initiated a 
-secondary development effort on titanium casings. The results so far appear 
promising. In this project, 6A14V is reported to be the titanium alloy of 
primary interest. 

Work to date in the development of glass fiber and titanium case structures for 
the Minuteman program has uncovered no serious drawbacks in either system, 
according to a STL researcher. But there is still much to be learned about both 
materials, he adds; it is the unknowns in both systems— such as titanium's perform- 
ance under high stress and the resistance of glass to various environments— that 
could prove to be the important deciding factors. 

Principal complaint against glass, its loss of strength in the presence of moisture, 
doesn't apply to resin-bonded glass fiber structures. The resins protect the glass 
fibers adequately, a researcher says. Even more protection can be built into the 
system should it prove necessary. 

Meanwhile, titanium casing development work is being revised in another 
quarter. As part of its new solid propellant rocket motor materials development 
program, the Defense Department's Research and Engineering Group lias given 
Pratt & Whitney the go-ahead to resume its development work on titanium 
casings for the Pcishing missile (AW Oct. 19, p. 32). Originally underwritten by 
Army funds, this program was considered to be the most sophisticated titanium 
development program to date. Army reportedly canceled the program due to 
rightness of available money. Revived program will be handled for Defense by 
Army’s Ordnance Materials Research Office, headquartered at Watertown Arsenal. 
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First Photo of BMEWS Greenland Site 

First Ballistic Missile Early Warning System. (BMEWS) site at Thule, Greenland, slated to go into operation this fall, employs four giant 
detection radar antennas (1) which jointly cover 150 deg. sector. Pipe-organ type scanners are boused in buildings immediately behind 
each antenna. Also shown are two radar transmitter- receiver buildings (2), a central data processing and tactical display building (3) and 
service buildings (4), all interconnected by a 6,000-ft.-long enclosed passageway. 


Navy HSS-2 and H-43B 
Resume Flight Tests 

New York— night program of Sikor- 
sky’s Navy HSS-2 and plant flight op- 
erations of Kaman’s USAF H-43B have 
resumed, following temporary ground- 
ing of tlie two turbine-powered heli- 
copters. 

IISS-2 crashed during a high-speed 
run at Sikorsky’s Stratford, Conn., plant 
Apr. 23 and was immediately grounded 
bv the company. Three crewmen died 
iii the accident (AW May 2. p. 37). 
The Navy rotorcraft reportedly was trav- 
eling faster than the world’s helicopter 
speed record (162 mph.) when the fixed 
horizontal stabilizer partially separated 
from the airframe and was carried into 
the tail rotor, which was damaged along 
with the tail cone and main rotor 

Air Force grounded the H-43B 
Huskie, a crash-rescue helicopter, on 
May 9 because of limited clearance 
between rotors and tail fins, which 
had been hit by the blades (AW May- 
16, p. 37). "Incidents" in every in- 
stance resulted from pilots flying “out- 
side the handbook" during backward 
flight and in hovering tail-to-the-wind, 
Aviation Week was told. 

Sikorsky said that loss of the HSS-2’s 
horizontal stabilizer during the high- 
speed run, the first such separation in 
the company’s 20-year history, would 


not-at normal flight speed-cause the 
aircraft to go out of control. The com- 
pany explained there was no failure or 
malfunction of the control system, 
dynamic components, blades or power- 
plant. Control tower personnel said the 
flight path and maneuvers of the HSS-2 


Vela Spending 

Washington— Advanced Research Proj- 
ects Agency is spending S9.885.000 dur- 
ing the current fiscal year on Project 
Vela research and development program 
dealing with tlie problems of detecting 
nuclear explosions. 

Joint program with Atomic Energy 
Commission. National Aeronautics and 
Space Administration, departments of 
Commerce and Interior and tlie Air 
Force includes three categories: 

• Vela Uniform, S8.535.000. research 
and development concerned with detec- 
tion of iiudeieroimd nuclear explosions. 

• Vela Sierra. Sl.050,000. research and 
development uwolvmg ground-based de- 
tection of nuclear explosions m space. 

• Vela Hotel, S300.000. research and 
development concerned with satellite de- 
tection of nuclear explosions in s|>ace. 

Contractors under Project Vela in- 
clude: Geotechnical Corp., Bell Tele- 
phone Laboratories, Sandia Corp.. 
United Electro-Dynamics, Inc., Air 
Force Technical Applications Center and 
Rand Corp. 


were normal up to the moment of the 
accident. 

Tlie HSS-2 flight program, resumed 
with Navy concurrence, has been au- 
thorized under conditions which pre- 
vent high loads on the stabilizer, pend- 
ing a complete re-test and re-analysis of 
the forces involved. Test work is being 
conducted at the Stratford. Conn- 
plant, at the Naval Air Test Center, 
Patuxent Riser, Md- and at the Naval 
Air Station at Key West, Fla. 

Kaman’s H-43B has been cleared for 
experimental flight testing at the com- 
pany’s Bloomfield, Conn., plant. Flights 
are being made to establish temporary 
operational limitations which might be 
imposed to unground aircraft at Air 
Force liases, and to test tail modifica- 
tions. USAF is expected to lift restric- 
tions at its bases within the next few- 
days. Major restriction is in backward 
flight, which has been limited to 1 5 kt. 

Tail modification of the Huskie 
probably will be made within three 
months. Aviation Week was told. This 
could involve a change in arrangement 
of the fins, possibly including frangible 
sections in the dorsal areas, plus other 
structural modifications being consid- 
ered. In its present configuration, the 
H-43B might be limited in maximum 
rpm., center of gravity and gross 
weights, in addition to rearward speed. 
Kaman has delivered 20 of the turbine- 
powered rotorcraft to USAF, with 
about 100 more on contract. 
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Low Volatility Fuel Used in U-2 Lightweight Engine 

J ° ° By J. S. Butz, Jr. 



LOCKHEED U-2's drooping, flexible, high aspect ratio wing is an indication that the aircraft's structure is stressed for a maximum sliced 
of about 200 mph. or less at sea level. At cruise altitude of about 90,000 ft. where the air density is low the aircraft can fly in the 
neighborhood of 500 mph. without exceeding the design loads. Mach number at this cruise speed is around 0.7. Maximum altitude is 
reached when the aircraft flics into its "coflin comer” and begins to stall because of low air density at the same time that it has reached 
its critical Mach number (about Mach 0.75) and its drag is beginning to increase rapidly. While the U-2 was designed primarily to cruise at 
the highest possible altitude, this single performance objective also pays off in the high groundspeed of about 500 mph. anil long range 
because of low drag in the thin air near 90,000-ft. altitude. 



WHITE SUNSHADE has been placed over the pilot's canopy on this U-2 to protect him during the hours lie spends near 100.000 ft. 
when most of the earth's atmosphere is below him. Long fuselage of the U-2 has a high fineness ratio of nearly 10.0, bnt its fuselage 
diameter of about 5 ft. in its powerplant section is sufficient to allow the use of a wide variety of large airflow turbojets. Small bcllv dome 
beneath cockpit houses lens for Perkin-Elmer Model 501 panoramic camera (AW Sept. 16, 1957, p. 76). Camera designation 73B and 
focal length reported by Russians does not fit the Perkin-Elmer equipment, however. 



ALTITUDE PERFORMANCE of the U-2. which is essentially a powered sailplane, is achieved primarily through a light structure and a very 
low wing loading. Wing loading of the original U-2. which was designed using 195-1 state of the art. was approximately 25 psf. Several 
versions of the U-2 have been built and a number of improvements have been incorporated into the aircraft in the past few years. One 
of these was the replacement of the original Pratt & Whitney J57 with the Pratt & Whitney J75-P-13. 


Washington— Specially refined kero- 
sene with a high boiling point appar- 
ently was used as fuel in the Lockheed 
U-2 reconnaissance plane lost near 
Sverdlovsk. Russia (AW May 16, p. 26) 
to keep evaporation losses low during 
high altitude cruise. 

Instructions stenciled on the U-2 
wreckage exhibited in Moscow's Gorki 
Park say the aircraft should be filled 
only with MIL-F-25524A fuel which is 
purchased in small lots under Air 
Force contract specifically for use in the 
U-2. Specification for this fuel calls for 
a boiling point of 300F at sea level 
which is about double that of normal 
jet fuels. Otherwise, the U-2 fuel 
closely resembles current turbojet fuels. 

The high boiling point and low 
volatility or the U-2 fuel is essential for 
good range performance and low fuel 
vaporization during high altitude flights 
lasting several hours. Evaporation losses 
of JP-4 is very high at the low atmos- 
pheric pressures above 70,000 ft. 

Main performance penalty accepted 
with the low volatility fuel is a poor 
altitude restart capability unless the air- 
craft is fitted with a specially-designed 
restart system. U-2 lost over Russia was 
forced to descend from its operational 
altitude of approximately 90.000 ft. 
after an engine flamcout. 

Specifications for the U-2 fuel were 
developed at the Wright Air Develop- 
ment Division of the Air Research and 
Development Command several years 
ago. Present suppliers of the fuel, 
which has a narrow distillation range 
and can only be made from a few grades 
of atmospherically-distilled petroleum 
cuts, are the Ashland Oil and Refining 
Co., Ashland, Ky\. and the Howell 
Refining Co.. San Antonio. Tex. 

Original Pratt & Whitney J57 en- 
gine in the U-2 was replaced by a more 
powerful J75-P-1 3 in the aircraft lost 
over Russia. This number of the J75 
was specifically intended for the U-2. 

According to Soviet sources, it 
weighs about 4,850 lb., which is about 
the same weight as the JT4A-10, a civil 
version of the J75 which delivers 16,- 
800 lb. thrust at sea level. Military ver- 
sions of the J75 weigh about 1,000 lb. 
more than this engine and deliver about 
25.000 lb. thrust with afterburner. 

Special features of the [75-P-13 in 
the U-2 include a modified fuel control 
system to allow for the special fuel, 
which is denser than that ordinarily 
used in the J75, and a more powerful 
ignition system for starting because 
of low volatility of special U-2 fuel. 

Reconnaissance gear and commu- 
nications equipment aboard the U-2 




RIGHT WING of the U-2 has several large holes in its upper surface, and its trailing edge 
has been broken off. Slipper fuel tank on wing is at left in photo. Both wings apparently 
were sheared off the fuselage when the U-2 struck the ground. 


AVIATION 
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ANOTHER SOVIET PHONEY is the picture Nikita Khrushchev displayed before the 
Pracsidium of the Supreme Soviet in Moscow claiming it came from the U-2 camera on 
Francis Powers' flight. This picture is actually of a training field near Baku some 900 mi. 
from the nearest point of Powers’ flight route as tracked by the Russian radars. Aircraft 
on flic field are four engine Tu-4 bombers, a copy of the Boeing B-29. This type 
bomber has not been in first line service with the Red Air Force for many years. 


displaced in Moscow was mostly stand- 
ard military' issue and not of special 
manufacture. Much of the equipment 
and the U-2 structure displayed in Gorki 
Park was in relatively good condition, 
indicating that the aircraft did not dis- 
integrate in the air during its descent 
over Sverdlovsk and that its impact 
with the ground was relatively easy. 

The communications and reconnais- 
sance equipment included: 

• Sensitive “ferret” receiver for electro- 
magnetic reconnaissance to record 
radio/radar transmissions striking the 
aircraft. This receiver was manufac- 
tured by Huggins Laboratories, of 
Menlo Park, Calif., and it was equipped 
with two antennas. One of these was 
type MP 11719. the other MP 12570. 
The installation taped a record of the 
frequency and strength of all signals 
reaching the aircraft so that the in- 
formation could be examined in detail 
after the flight. 

• Seven camera windows, each six to 
eight inches in diameter, in a section 
of the fuselage. Camera model 73B was 
installed in the aircraft with enough 
film to photograph all of the Russian 
territory it passed over during its flight 
of more than 3,000 mi., according to 
the Soviets. Format size of the photo- 
graphs made bv the camera was 9.5 
x 18 in. 

• Astrotracker, believed to have been 
made by Kollsman Instrument Corp.. 
was installed in the U-2 to provide a 
reference to aid in orientating the pho- 
tographs and other reconnaissance data. 

• Automatic radio direction finder 
AN/ARN-6 made bv Bendix Aviation. 

• UHF command radio AN/ARC-34 
produced by Magnavox, which has 20 
preset channels and one guard channel 
for emergency. Using this radio, the 
pilot could communicate with another 
aircraft many hundreds of miles away 
if they were both at very high altitude. 
It would be difficult for him to reach 
a ground station over a thousand miles 
away with this standard set. 

• Lear autopilot A-10, which is similar 
to the lightweight L-5 model the com- 
pany supplied For the North American 
F-86. 

• Lear compass system Type MA-1 . 

• Pneumatic starter for the J75-P-1 3. 

• Hydraulically-powered, flap control 
gearbox. 

• Alternating current and direct current 
power sources. 

Equipment in the U-2 which the 
Soviets said was intended for its destruc- 
tion in the event of an emergency' car- 
ried a name plate of Beckman and 
Whitley, Inc. Its assembly number was 
MDL 175-10A. 

Damage to the cockpit section of 
the U-2 in Gorki Park included the 
failure of the wheel on the control 
column and one broken rudder pedal. 
Six green oxygen bottles were intact 
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Spark for the edge of outer space: 

BENDIX IGNITION ON NORTH AMERICAN’S X-15 


The X-15 project is a truly national research effort by 
the Air Force, Navy, and National Aeronautics and 
Space Agency. In manned flight, the X-15 will scorch 
through uncharted skies at speeds of more than 4,000 
miles an hour. 

This edge-of-space craft will take its pilot closer to 


the stars than any human has ever dared to venture. 
50,000 pounds of thrust will be provided by the most 
powerful single-chamber rocket engine ever built for 
manned flight. The ignition system was specially de- 
signed and produced for this installation by Bendix® 
. . . foremost name in ignition. 


Scintilla Division 






U-2’s International Repercussions 

Washington— Soviet Union carried the U-2 incident into the United Nations last 
week as the aerial espionage issue (AW May 16, p. 26) continued to trigger a scries 
of international repercussions. 

Soviet Foreign Minister Andrei A. Gromyko submitted the U-2 affair to the UN 

live action of the United States" in sending reconnaissance flights over Russian 
territory. Request for UN action was the latest in a series of incidents in which: 

• Paris summit conference collapsed when Soviet Premier Nikita Khrushchev 
demanded that the U. S. admit its U-2 intelligence flights arc "to be condemned." 
apologize for them, cancel them and punish those responsible for operating them. 
President Eisenhower refused to meet the demands. 

• Khrushchev insulted President Eisenhower, accusing him of making “treachery 
the basis of his policy with regard to the Soviet Union" and withdrew the invitation 
to the President to visit Russia next month in exchange for the Soviet premier's 
tour of the U. S. last year. Khrushchev also suggested postponing the summit 
meeting six to eight months— obviously until after the President has left the White 

• U-2 flight operations were canceled before the summit meeting, although the 
President decided not to reveal it until the conference met. Making it clear that 
U-2 operations had been halted as of May 12, President Eisenhower also said he had 
planned to propose a UN aerial surveillance system similar to the "open skies" 
proposal made at the last summit meeting in 1955. Russians rejected the proposal 
then and continue to oppose it. 

• Protests were filed by U. S. allies implicated in the U-2 incident. Soviet Union 
sent notes of protest to Norway, Pakistan and Turkey over their roles in the U-2 
flight. Norway sent a protest to the U. S. against the planned use of a Norwegian 
landing field for the U-2 which came down m Russia and forbade anv repetition. 
Pakistan sent the U. S. a memorandum saying it would "have cause for bitter 
complaint if Russian claims that the U-2 took off from Peshawar. Pakistan, arc 
true. In addition, Denmark, which was not implicated in the Soviet U-2 incident, 
has banned the use of its air field for any unauthorized flights over countries not 
members of North Atlantic Treaty Organization. Incident also hampered Japanese 
government efforts to gain Diet approval of the Japan-U. S. Security Pact. U. S. 
assured Japan that U-2s stationed there (AW May 2. p. 158) had been used strictly 
for weather research flights. 

• Khrushchev admitted the Soviet Union has known of U. S. intelligence flights 
over its territory for some time when he said he almost brought the subject up 
during Ins conversations with President Eisenhower at Comp David during his U. S. 
visit last fall. 

• Soviet Chief Air Marshal K. A. Vershinin postponed a trip to the U. S. planned 


but somewhat blackened. Pilot's ejcc- 
Tion scat was defonned, but the c.inopv 
was only slightly bent, with some glass 

Pilot Francis G. Powers’ helmet had 
black scuff marks on its top but that 
was the only visible damage. The 
pilot's boots were in perfect shape in 
Gorki Park. His parachute harness had 
no stains on it, and the chute’s orange 
and white canopy was unsoiled. 

Damage to the aircraft structure was 
heaviest in the center fuselage section 
where the Soviets claim its air-defense 
rocket hit. Western observers at Gorki 
Park say that the rocket, if one actually 
struck the plane, must have been un- 
armed or equipped with a light war- 
head. The wings were sheared off at 
the roots and trailing edges on both of 
them were badly torn. Left wing was 
almost scratchless forward of the trail- 
ing edge damage, with the bottom of 
the slipper tank for fuel on its leading 
edge flattened. Right wing had jagged 
holes 8 to 10 in. in dia. on top. 


Kiwi Reactor Facility 
Construction Starts 

Jackass Flats, Ncv.— Advanced Kiwi 
reactor for Project Rover nuclear rocket 
program is scheduled to begin static 
tests next year. As in the eventual flight 
propulsion system, the new reactor will 
use liquid hydrogen as the working fluid. 

Air Products. Inc., under a prime en- 
gineering contract from the Atomic 
Energy Commission, has begun con- 
struction of the reactor test facility. 

This summer, AEC expects to test 
two reactors in the Kiwi-A Prime series. 
Like the Kiwi-A reactor that was tested 
last summer (AW June 29, p. IS), the 
Prime series reactors arc designed to 
use a gaseous hydrogen working fluid. 

Test facility for the more advanced 
reactor, which may be given the desig- 
nation Kiwi-B, will have storage units 
for liquid hydrogen but no production 
capability. It is expected that the 
liquid hydrogen will be trucked to the 


Nevada test site from plants in Cali- 
fornia. and possibly Florida. Air Force, 
which has a large liquid hydrogen plant 
in West Palm Beach, Fla. (AW July 
27. p. 28), recently purchased four 
7.000-gal. insulated tank trailers that 
rqjortedlv can carry liquid hydrogen 
across the country: without venting any 
gas to the atmosphere. 

Contractor team for the advanced 
Kina project is expected to follow 
closely the lineup selected for the 
Kiwi-A Prime work (AW Feb. 8, p. 64). 
In addition to Air Products, it will in- 
clude Edgerton. Gcrmcshauscn and 
Grier. Inc., for control and monitoring 
instrumentation for test cell and re- 
actor. It is also assumed that ACF In- 
dustries, Inc., will be a member of the 


News Digest 


Radio Corp. of America has received 
a SI 16.000 Defense Department con- 
tract in connection with Advanced 
Research Projects Agency program to 
develop positive means for identifying 
missile warheads from their electromag- 
netic radiation early in their trajectories. 
Contract covers automatic data proc- 
essing of radar data. 

Russians proposed a helicopter to 
India— understood by U. S. sources to be 
the Mi-4— and the Indian government 
said it is delaying a decision to hear 
further details. India, however, is ex- 
amining a Sikorsky proposal on build- 
ing the S-62 in India, with the S-62 still 
the leading contender to fill an Indian 
requirement for a high-altitude aircraft 
for troop transport to its northern 
border area. 

Lockheed Elcctra operators have 
been ordered by the Federal Aviation 
Agency to check the elevator controls 
of the turboprop transport to avert the 
possibility of in-flight buffeting which 
caused minor damage to an Eastern 
Air Lines Elcctra in a recent flight from 
St. Louis. FAA spokesmen disclaimed 
any connection between this incident 
and Elcctra midair disintegrations near 
Buffalo. Tex., and Tell City', Ind. 

Maj. Gen. Stanley T. Wray, comman- 
der of Air Research and Development 
Command’s Wright Air Development 
Division, will move to the Pentagon 
in July as director of the Personnel 
Council in the Office of the Secretary, 
lie will be replaced by Maj. Gen. Jo- 
seph R. Holzapplc, now director of 
Systems Management at WADD. 
1 iolzapple will be replaced in August 
by Brig. Gen. Allman T. Culbertson, 
now sice commander at the Missile 
Development Center, Holloman AFB, 
N. M. 
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AIR TRANSPORT 


TWA-Northeast Merger Sparks Debate 


First in expected series of airline requests draws 
varied reaction; opposition to the plan expected. 

By L. L. Doty 

Washington— First of a series of mergers which top airline managements 
are convinced will be touched off by mounting competition in major air 
travel markets was proposed last week by Northeast Airlines and Trans 
World Airlines. 

Industry reaction to the merger proposal, which has been rumored in 
industry circles for at least a year but which was actually resolved within 
the past few weeks, ranged from violent opposition to passive acceptance 
of the inevitable. Both National Airlines and Eastern Air Lines can be 
expected to put up a vigorous fight against the strengthening of a competitor 


on the already hotly competitive New 

Other carriers view the proposal as an 
inescapable result of rising costs, multi- 
ple competition on major routes and an 
expanding volume of available scat 
miles. Airline heads have been warning 
with increasing intensity that, because 
of these factors, survival of some car- 
riers beyond 1961 is highlv questionable 
(AW fiec. 28, p. 26). 

Here are typical examples of how the 
industry now stands on mergers: 

• C. R. Smith, president of American 
Airlines, is not talking mergers with any 
company. Smith, however, feels that 
some mergers are essential to the fiscal 
health of the industry and has called 
upon business and government to en- 
courage route/service rearrangements. 

• David H. Baker, president of Capital 
Airlines, will seek a merger— probably 
with an eastern regional-type carrier— 
once the pressing problems brought 
about by Vickers-Armstrongs foreclo- 
sure proceedings against it are resolved 
(AW Mar. 9, p. 39). Baker said objec- 
tive of merger would be to lengthen 
traffic hauls, reduce operating expenses 
and improve financial structure. 

• Robert F. Six, president of Conti- 
nental Air Lines, admits the need of 
mergers within the industry but em- 
phasizes that his company has laid out 
its long-term financial planning in such 
a way that, when the time comes for 
Continental to consider a merger, it will 
be in a position to dictate terms rather 
than be forced to accept acquisition. 

• Charles E. Beard, Braniff Airways 
president, says bluntly that “we are not 
seeking a merger, have not been ap- 
proached by another airline for 
merger.” 

• C. E. Woolman, president of Delta 
Air Lines, sees no need for a merger 
so far as his carrier is concerned. Wool- 
man, who directs his airline with a 


k-Miami route (AW Jan. 18, p. 36). 


highly conservative management policy, 
feels his company is equipped to 
weather any unusual competitive pres- 
sures and increased seat capacity with- 
out resorting to mergers for relief. 

• E. V. Rickenbacker, Eastern Air 
Lines board chairman, has said he is 
interested in a merger if it would bring 
increased earning power and leadership. 



He said, “if we can get both, we’re in- 
terested and we might be willing to let 
the other fellow take the lead" (AW 
May 16, p. 45). 

• George T. Baker, National Airlines 
president, has no specific merger plans. 
Baker is strongly opposed to the pro- 
posed Northeast-TWA merger and told 
Aviation Week that the “CAB gave 
Northeast a Florida route so that it 
could get off subsidy, not so it could go 

• Donald W. Nyrop, Northwest Air- 
lines president, is interested in acquir- 
ing a company when it will "benefit” 
Northwest. Fie is not interested in 
merging with Capital, squashing a 
rumor that has been perisistentlv cir- 
culated within the industry during the 
past three months. 

• Terrell C. Drinkwater, Western Air 
Lines president, feels that traffic growth 
potential in the far west traffic areas, 
where the carrier's operation is heav- 
ily concentrated, will remain suffi- 
ciently strong during the next few 
years to obviate any need for merger 
talks with other carriers. Drinkwater’s 
conservative management programs 
coupled with a strong financial condi- 
tion apparently eliminate Western as a 
merger candidate at this time. 

The proposed Northeast-TWA mer- 
ger will require approval of stockholders 
of both companies, senior creditors. Se- 
curities and Exchange Commission and 
the Civil Aeronautics Board. It is quite 
possible that the Justice Department 
will review the proposal. 

Each company is owned by a single 
majority stockholder: Atlas Corp. con- 
trols 56% of Northeast's outstanding 
common stock and Hughes Tool Co., 
which is solely owned by Howard 
Hughes, control's 79% of TWA’s com- 
mon stock. Hughes also has an ap- 
proximate 10% interest in Atlas. 

Under a Civil Aeronautics Board 
order issued in August, 1958, Hughes’ 
Atlas stock is held in trust under which 
Hughes has relinquished his voting 
rights to a trustee. The order also re- 
quires that Hughes may not “hold an 
oflicership or directorship in Atlas 
Corp. as long as Mr. Hughes has con- 
trol of Trans World Airlines and Atlas 
controls Northeast Airlines.” 

Floyd B. Odium, founder of the 
Atlas Corp., an investment company 
with S93 million in assets, retired last 
week as chairman and chief executive 
of the organization. He will be suc- 
ceeded by David A. Stretch who is also 
chairman of the board of Northeast. 

Since the Northeast-TWA proposed 
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merger calls for an exchange of three 
shares of Northeast common stock for 
one share of TWA stock, Atlas will 
lose its position as a majority stock- 
holder in any airline if the merger is 
approved. Although Odium's retire- 
ment apparently had no connection 
with the merger, he did note that “I 
now feel free to retire" since arrange- 
ments for re-equipping Northeast with 
jet transports and additional financing 
for the airline have been “completed." 

James W. Austin, president of 
Northeast, told Aviation Week that 
the carrier’s board of directors approved 
the merger proposal last week “in prin- 
ciple” and added that the "thinking" 
of the Northeast board on the proposal 
has been submitted to the TWA board 
for consideration. The TWA directors 
are expected to act on the merger plan 
at the next regular board meeting late 

If approved, the plan then goes to 
the stockholders for their consideration. 
A majority of the non-Hughes common 
stockholders, about 22% of the TWA 
stock outstanding, must vote in favor 
of the merger if it is to be approved. 

Austin expects strong opposition to 
the merger plan from many quarters 
and forecast a “real Donnvbrook" be- 
fore the case is finished. He said that 
no decision in this stage of planning 
has been reached as to what slots he 
and his officers will fill in the merged 
organization. 

National Airlines has already peti- 
tioned the CAB to cancel or suspend 
Northeast’s temporary New York-Flor- 
ida certificate which comes up for re- 
newal in November, 1961. Immediately 
following the announcement of the 
proposed merger. National's president, 
George T. Baker, said that approval 
of the merger “would serve only to 
compound the critical weakness of the 
New York-Florida route structure and 
thereby invite heavy subsidies or 
financial collapse for carriers in this 
market." Other trunklines serving the 
Florida market— seven in all— undoubt- 
edly will join in protesting the North- 
cast-TWA plan. 

Major factor in the case will be the 
CAB, which must bear the responsibil- 
ity of making a decision that will un- 
doubtedly be accepted by industry as 
precedent. Recent statements by Board 
members have suggested that proposed 
mergers will get a cordial reception, and 
a large number of industry observers 
feel that the Board will act favorably in 
the TWA-Northeast case as one means 
of helping to cure the financial illness 
of the industry. 

The fact remains, however, that com- 
petition in the East Coast-Florida mar- 
ket is so strong that the three compet- 
ing companies— Eastern, National and 
Northeast-have been either operating 
in the red or at marginal profit levels 


during the past year. In addition, the 
Florida vacation market has recently 
shown signs of losing some of its former 
strength, and a number of observers 
feel that it has held up this year only 
because political unrest in Cuba has dis- 
couraged Caribbean tourist travel (see 
p. 47) which would have diverted a 
number of vacationists from Florida 

Since 1943, CAB has reviewed 20 
merger proposals and approved 10. 
Northeast has been involved in two of 
these: a proposed merger with Capital 
in 1945 and one with Wiggins in 194S, 
both of which were denied by the 
Board. TWA has not been involved in 
any merger negotiations that reached 
the CAB approval stage since 1943. 
TWA acquired Marquette Airlines in 
1940. 

Northeast 1959 Loss 

Northeast last year showed a net 
loss totaling approximately S7 mil- 
lion, although passenger revenues in- 
creased 30% over 1958 and revenue 
passenger miles climbed 27% over the 

Pr TWA’s Ca total 1959 revenues were 
22% above those of 1958, and the net 
profit for the year was S9.4 million, sec- 
ond highest in the company's history. 
The company will report a net loss of 
S6.8 million in the first quarter of the 
year (AW May 2, p. 26). 

Northeast has concluded arrange- 
ments for the lease of six Convair 880 
jet transports from General Dynamics 
Corp. and General Electric Co., which 
manufactures the transport’s CJ-805-3 
povvcrplants. The aircraft are a part of 
the 30 880 transports ordered by 
Hughes Tool Co. for use by TWA. 

In addition, Hughes Tool Co. will 


lend Northeast up to S9.5 million for 
integration of the turbojets into its 
fleet, spare parts and working capital. 
Austin said the six Convairs will be in 
service on the Florida route before the 
winter season begins. The airline will 
continue to operate the one Boeing 
707-331 it leases from TWA, 

Twenty Convair 880s will go into 
service oil TWA routes this summer. 
At present. TWA is operating 1 5 Boe- 
ing 707-1 20s and nine 707-331 s on do- 
mestic and international routes in addi- 
tion to the 1 66 piston-engine transports 
in the carrier’s fleet. 

Howard Hughes recently undertook 
a S340 million financing program for 
TWA to cover purchases of jet equip- 
ment. Of this, SI 90 million will be pro- 
vided by insurance companies and bank 
groups with the balance coming from 
S100 million in subordinated deben- 
tures to be offered stockholders and S50 
million from Hughes, if required. 

As of Dec. 31, TWA had 6.7 mil- 
lion shares of common stock outstand- 
ing. Under the new financing program, 
the company is increasing the number 
of authorized shares from 10 million to 
1 5 million. Northeast had 1 .9 million 
shares of an authorized 3 million out- 
standing as of Dec. 31. In addition to 
the 996.226 shares it holds. Atlas also 
owns SI 2.2 million of Northeast subor- 
dinated demand notes, 

The merger would result in a very 
slight duplication of routes in the new 
system so that little or no present com- 
petition would be eliminated, a fact 
that the CAB would look upon with 
favor. Charles Thomas, TWA presi- 
dent. said that, under present plans, all 
routes would be absorbed, including 
Northeast’s local service-type routes in 
northern New England. 
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Support Urged for Supersonic Transport 


By Ford Eastman 

Washington— Top government civil- 
ian and military officials last week urged 
federal financial support to the develop- 
ment of a supersonic commercial trans- 
port and said continual development of 
the Air Force-North American B-70 
Mach 3 bomber is "vital” to the pro- 
gram. 

The officials, testifying before the 
House Committee on Science and As- 
tronautics investigating the problems 
connected with the development of a 
supersonic transport, included Elwood 
Qucsada, administrator of the Federal 
Aviation Agency: Maj. Gen. V. R. 
Haugen, Air Force director of develop- 
ment and planning; Ira H. Abbott, di- 
rector of advanced research programs 
for National Aeronautics and Space Ad- 
ministration, and John Adams, associate 
director of the Civil Aeronautics 
Board's Bureau of Air Operations. 

Qucsada told the committee it would 
require approximately S500 million to 
build a prototype Mach 3 transport 
suitable for commercial operations even 
after drawing heavily from the knowl- 
edge gained from the development of 
the B-70. Other witnesses estimated 
that the cost would range from S250 
million to SI billion, a burden too 
heavy for one manufacturer, or a group 
of manufacturers, to bear alone. 

B-70 Need 

Key factor in development of a su- 
personic transport is continued progress 
in the development of the B-70, 
Qucsada said. "Without it,” he added, 
"development of a commercial super- 
sonic transport is hopeless.” 

While the B-70 could not be con- 
verted into a suitable commercial trans- 
port, Qucsada said development and 
testing of the bomber will supply the 
answer to "many questions needed be- 
fore a commercial transport can be 
built.” 

FAA and NASA are conducting a 
joint program to identify and solve the 
basic problems of developing a money- 
making supersonic transport (AW Mav 

2, p. 60). 

In the past, Qucsada pointed out, 
commercial transport aircraft have 
largely had their basis in a military 
counterpart already in being, or at least 
from prior military development of 
powerplants or major components. 

"In the supersonic field,” he said, 
“there is no advanced military airplane 
configuration easily adaptable to con- 
version for civil transport use. Hence, 
there is a very real prospect that, unless 
some new approach is taken toward 
development of a supersonic transport. 


further progress toward such a civil air- 
craft may not take place.” 

Quesada suggested that the best ap- 
proach to the problem is that the re- 
sponsibility for the development should 
be assumed by industry, with the gov- 
ernment furnishing coordination, finan- 
cial support and specifications for the 
aircraft, which also would have military 

He said the development should be 
undertaken by an industry team rather 
than by a single company, although 
manufacture of the aircraft probably 
would be carried out by one firm since 
less than 200 aircraft would fulfill air- 
line requirements throughout the world. 

Competition, he said, should be con- 
fined to design competition between 
manufacturers and, once the design has 
been selected, only that version of the 
•pc should be produced in hard- 

Recovering Costs 

Quesada also said he felt the gov- 
ernment should be able to recover a 
portion of its financial support by 
placing a royalty on each aircraft sold 
commercially (sec box), much in the 
same manner as the British government 
recovered the cost of developing the 
Vickers Viscount turboprop transport. 
This also was suggested by Robert F. 
Six, Continental Air Lines president, 
in a letter to Committee Chairman 
Overton Brooks (D.-La.). 

Gen. Haugen said the Air Force con- 
siders development of a supersonic 
transport to be technically feasible and 
a "desirable national objective” and 
that it should be undertaken as a na- 
tional effort, combining the resources 
and talents of many government agen- 
cies and industry. 

The best approach to building a 
commercial transport, he said, is by the 



way of an off-shoot of the B-70 proto- 
type development. To design and build 
a supersonic transport from the ground 
up, he said, would result in an opera- 
tional aircraft by 1968 or 1970, but it 
would be difficult to support the ex- 
pense involved. 

“We have already expended almost 
three vears of development effort and 
some S3 50 million on the B-70 pro- 
gram,” Gen. Haugen said. "By reason 
of this effort, we arc already far along 
the path that must be followed to 
develop a transport capability.” 
Additional Prototype 

Gen. Haugen suggested that, while 
the B-70 is “admittedly not optimized 
for a transport,” an additional proto- 
type 'chicle could be configured to 
carry approximately 1 00 passengers and 
used to obtain the data necessary for 
the final design and operation of an 
efficient transport. When the B-70 de- 
'clopmcnts confirm the utility of a 
transport configuration, he added, a 
prototype vehicle could be brought in 
service within a short time and with 
relative modest funding when compared 
with the system approach. 

John Adams, speaking for the CAB, 
said it is certain that a supersonic trans- 
port will be developed and will appear 
on commercial routes, probably within 
the next decade. He added that there 
is an “overriding necessity” that such 
an aircraft be of U. S. design and manu- 
facture. He told the committee: 

"If our country' were to stand by 
and permit another country to step 
into the American position of promi- 
nence in the field of aircraft manufac- 
ture. it would be a tremendous blow 
both to the prestige and the economic 
stability of the American aircraft manu- 
facturing industry." 

With estimates of the cost of de- 
veloping such a plane ranging from 
S250 million to SI billion, lie said it 
is obvious that full financing is beyond 
the capability of one or a group of 
companies, and that some form of gov- 
ernment assistance will be necessary. 
Adams also told the committee: 

• "The tremendous speed of the air- 
craft, if accompanied by proper navi- 
gational aids and ground handling 
equipment, would be such that airlines 
with long distance routes could operate 
those routes with about one-third of 
the equipment needed to operate cur- 
rent jet equipment. 

• "The high cost of the aircraft (esti- 
mated at 512 to 525 million), together 
with its tremendous capabilities, could 
very well mean that many carriers 
would have to utilize interchange agree- 
ments in order to get sufficient utiliza- 


AVIATION 


Military F-27 Proposed 

Washington— Fairchild Engine and 
Airplane Corp.. has proposed a military 
-ersion of its P-27 turboprop transport 
to the Defense Department for imme- 

at between S800.000 and ? S1 million. 

Its design would be based primarily on 
a M-258G model now in use by North- 
ern Consolidated Airlines. It can be 
offered with rear loading and STOL per- 
formance. Fairchild says. 

Maximum gross weight quoted for the 
military designs was 38,500 lb., per- 

STOL^ versions could take off with a 
ground roll of 560 ft. at a gross take- 
off weight of 34,000 lb. and carry a 
payload of 6.000 lb. over a 250 naut. 
mi. range, according to Fairchild. 

Aircraft would be powered by two 
Rolls-Royce 2,500 eslip. Dart 8 turbo- 


tion to warrant the investment itself. 

• “Manufacturers to whom board repre- 
sentatives have talked speculate that no 
manufacturer could build the aircraft 
without initial orders for between 40 
and 80 aircraft, and most of them as- 
sume that, in order to be profitable, 
whichever manufacturer gets the initial 
order probably will have to manufac- 
ture ail the aircraft which are built, 
although some concede that perhaps 
two manufacturers, each capturing 
about half the business, might build 
the aircraft profitably. 

• “The economic cruising altitude 
would require the aircraft to flv so high 
(55,000 to 75,000 ft.) that economic 
utilization would be improbable at dis- 
tances of less than 1.200 to 1,800 mi. 
Consequently, carriers serving essenti- 
ally medium haul routes probably would 
not be able economicallv to use the 
aircraft.” 

Ira Abbott, in urging government 
financial support in the development 
program, said that, while NASA is pro- 
ceeding with research, "the time has 
now arrived when research by itself is 
not enough if progress is to be made 
at the rate that is technically possible. 
A concerted effort by the government 
and industry design teams is needed 
to bring the problems into focus and 
perspective, and to enlist the talents 
and resources essential to such a diffi- 
cult task." 

Design Criteria 

In designing the supersonic trans- 
port, Abbott said the following require- 
ments must be met: 

• "Fuselage volume must be larger than 
that of the supersonic bomber to ac- 
commodate the passengers. 

• "Each airplane should have a long 


operating life of many thousands of 
hours of flight to be economical. 

• “The airplane must be compatible 
with the airports from which it is ex- 
pected to operate and with the traffic 
control system that can be brought into 
existence at the time the airplane goes 

• “The airplane must be socially ac- 
ceptable in the sense that it must not 
cause undue noise at or in the vicinity 
of the airport or over the routes it will 
be flown. 

• “Safety requirements arc even more 
stringent than for the bomber and more 
difficult to realize. 

• “The airplane should have substantial 
growth potential to avoid large later 
developmental costs to achieve increased 
performance and to avoid the difficulties 
of bringing another completely new air- 
plane into operation.” 

Stuart G. Tipton, president of the 
Air Transport Assn., also urged govern- 
ment financial support of the super- 
sonic transport development program. 
“It is clear that neither the manufac- 


Washington — Initial action that 
could lead to a settlement of the cur- 
rent crew complement issue between 
the Air Line Pilots Assn, and the 
Flight Engineers International Assn, 
was taken by the Federal Aviation 
Agency last week. 

Noting that it has been approxi- 
mately 12 years since public hearings 
that resulted in regulations requiring 
the addition of flight engineers to 
many classes of airline aircraft. FAA 
issued a notice of conference calling 
for a review of flight engineer require- 
ments. Comments from the industry on 
the notice are due by May 29, and the 
conference is planned for June 6, 7 

Primary reason for the conference is 
to determine whether the current flight 
engineer regulations are adequate for 
flight safetv for turbine aircraft opera- 
tions, FAA said. 

Scope of the planned talks will cover 
a variety of questions involving details 
such as which aircraft, including cur- 
rent and planned models, should carry 
flight engineers; the proper placement 
of engineer control panels and the du- 
ties. and training and certification of 
flight engineers. 

Proposed overhaul of the present 
regulations requiring flight engineers, 
based upon aircraft weight, is aimed 
at clarifying much of the conflict be- 
tween regulations governing domestic 
and international operations and air- 
worthiness regulations governing type 
certifications. 

Essentially, present FAA regulations 


turers nor the airlines arc able to fi- 
nance such an undertaking,” he said. 

In urging that the U. S. take prompt 
action, Tipton told the committee that 
"whoever docs build a good supersonic 
transport will be in a position to domi- 
nate the air routes of the world, and its 
factories will have an unchallenged 
project for export.” 

New Engine 

J. B. Montgomery, general manager 
of General Electric Co.’s Flight Propul- 
sion Division, told the committee that 
a “new type jet engine, capable of 
powering military and commercial 
transport aircraft efficiently and reliably 
at speeds of up to 2,000 mph., can be 
produced whenever it is needed.” 

The new type powerplant, he said, 
would be equipped to burn fuel in the 
exhaust of a fan mounted directly be- 
hind the basic jet engine. It is possible 
to add this aft-fan component to an 
engine such as GE’s J93 engine which 
has been selected to power the B-70. 
Montgomery said. 


require a flight engineer on all four- 
engine aircraft certificated for more 
than 80.000 lb. and others certificated 
for 30,000 lb., or over, when found 
necessary by the administrator. Other 
sections of the Civil Air Regulations 
contain the same requirements but 
stipulate that the 30,000 lb. rule applies 
to all four-engine aircraft, while air- 
worthiness regulations require the mini- 
mum crew to be selected according to 
crew workload rather than aircraft 
weight. 

Present Regulations 

Industry observers point out that 
these regulations fail to cover the crew 

as tiic twin-jet Sud Caravcllc, ' which 
has been certificated for a maximum 
takeoff weight of 110.000 lb. FAA says 
its problem will be to determine 
whether it should make its require- 
ments identical for all aviation seg- 
ments and also clarify the rule to in- 
clude "practical and realistic” provisions 
from two-engine aircraft. At the same 
time, the agency said it will consider 
incorporating the weight requirements 
into the airworthiness regulations. 

In connection with this requirement, 
FAA wants to undertake a detailed 
study of flight engineer duties tailored 
to tfie question of what cockpit instru- 
ments should be accessible to this crew 
member in order to comply with air- 
worthiness regulations calling for such 
controls to be positioned for conveni- 
ent operation and avoidance of con- 


FAA lo Review Engineer Rules 
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EIGHT into one will go 



Bulky cargoes are no embarrassment to the new Argosy freighter- 
coach. These eight Morris Mini-Minors were driven into the freight hold 
and out again in minutes— thanks to the Argosy's double-end loading 
plan. Unobstructed fuselage and ‘ Rolamat ' quick-loading system 
make the Argosy ideal for vehicle exports. The Argosy takes 15 C.K.D. 
(completely knocked down) Triumph Heralds! A development of the 
Argosy— the A. W.670— accommodates six large cars in the freight 
hold and thirty passengers on an upper deck. 

The Argosy brings the cost of Air freight down to Earth. 
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Airlines Ask Airports to Balance Costs 


By Glenn Garrison 

New York— Airport executives were 
asked last week not to "kill the goose 
that lays the golden egg" by expecting 
airlines to pay more than they should 
of the costs of airport constmction and 
operation. 

Robert E. Peach, president of Mo- 
hawk Airlines, asked members attend- 
ing the annual conference here of the 
American Assn, of Airport Executives 
to exercise a degree of caution in not 
killing the "goose." "I’m just suggest- 
ing that there is an increasing tendency 
to expect more and more of the goose." 
Peach said during a lively question- 
and-answer sequel to addresses by a 
panel of four airline presidents. 

Malcom A. MacIntyre, president of 
Eastern Air Lines, was the panel’s 
trunkline representative. In addition to 
Peach, local service presidents who par- 
ticipated were Gwin F. Hicks of Lake 
Central Airlines and R. Earl Mc- 
Kaughan of Trans-Texas Airways. 

MacIntyre described airlines and air- 
port operators as “joint venturers," but 
said airlines could hardly he expected to 
pay on a "cost-plus” basis for airport 
operation. Carriers, he said, have no 
wav of ensuring efficient low-cost op- 
eration by the airport officials. 

The Eastern official called for volume 
discounts in charges to airlines with 
high-frequency service. 

Expansion Risks 

Both airports and airlines should 
share the risks of expansion, according 
to MacIntyre. Airports don’t provide 
guaranteed payloads to the carriers, and 
perhaps both should be prepared to face 
deficits in the first few years of a cycle 
of licet and airport expansion. 

MacIntyre was asked how trunklines 
regarded the future of non-hub airports 
where the trunks have been eliminating 
some schedules. Eastern. MacIntyre 
said, is somewhat different than most 
trunks in that it is to some degree also 
a local service carrier, with a policy 
geared to connections within its system. 
It will continue to offer service to non- 
hub cities except possibly a few “pe- 
ripheral places.” 

Eastern’s equipment program — 
“which we’re bringing to a head”-will 
consider such service. MacIntyre said, 
“but we’re not in anv expansion mood 
as far as service to local points is con- 
cerned.” 

Regarding future use of smaller jets 
not only at small airports but with 
increased frequencies at larger airports, 
the Eastern official said the frequency 
question has to some extent been over- 
looked. There will be a shift, he pre- 


dicted, and more aircraft of the Cara- 
vclle size will be built in the future. 

Among the airline complaints was 
alleged failure on the part of airport 
officials to consult the carriers about 
plans for costly expansion projects. 
When a city undertakes its planning. 
McKuughan said, the airlines are the 
last to lie consulted, “usually after plans 
have been firmed up.” Many cities, the 
Trans-Texas official said, use the advice 
of an airport consultant and not the car- 
riers to determine expansion requirc- 

I Iowever. the airlines have not always 
met their responsibility in this area by 
assigning enough personnel to assist in 
airport planning or by offering substi- 
tute plans. McKaughan said. 

Outgoing AAAE president Edward 
1.. Colby of Lubbock. Tex., told Avia- 
tion Week that the airport operators 
would welcome more carrier participa- 
tion in planning, giving the airlines a 
voice in what they will occupy and use 

But it has been a problem in the 
past. Colby said, to get the airlines to 
participate or to enter the discussions 
early enough. One recent problem the 
airlines have encountered in this regard, 
he said, is that of several airport pro- 
grams spreading carrier technical per- 
sonnel somewhat thin and making it 
more difficult for them to participate 
in individual programs. 

Agreeing with the desirability of 
greater airline participation in airport 
planning, incoming AAAE President G. 
Edwin Pctro of Indianapolis added a 
reservation . Many carriers, he said, 
hesitate to specify as much as they 
really will need because of the money 
involved. Their planning advice, there- 
fore, may err on the side of too little 
in terminal space and the like. 

Also, where several airlines are in- 
volved. it can be difficult to achieve 
unanimity in what they believe will be 
required, according to Pctro. 

Colby noted the complex of organ- 
izations involved in airport planning, 
including local, state, and federal agen- 
cies. However, he said, it is the basic 
responsibility of the airport operator 
to make the final decision within his 
fiscal limits. 

Some airlines. Colby said, contend 
that their airport user costs have in- 
creased more heavily than other ex- 
penses. and complain that they pay 
more than their fair share of the airport 
costs. This may be explained, Colby 
suggested, by the fact that many cities 
in their early stages of airport opera- 
tion offered very low rates to attract 
airlines. These rates carried through 
long-term leases and in many cases only 


recently have been adjusted to more 
realistic levels, in Colby's view. 

Regarding this point. MacIntyre told 
Aviation Week that in many cases 
there might not have been airports un- 
less the airlines originally had put up 
the money for such items as hangars, 
which were built with prepaid rentals. 

As to participation in planning, Mac- 
Intyre said, airlines had not always been 
responsive enough. Planning is a two- 
way street, too, he pointed out. and the 
carriers could provide the airport plan- 
ners with more information about fu- 
ture schedules and the like to work out 
mutual requirements. 

Fare Increase Debated 

In the panel discussion, the local 
service carriers split on whether a fare 
increase would price them out of the 
market. McKaughan felt that if fares 
went much higher, Trans-Texas u'ould 
lose business to a major competitor— 
the automobile. But Peach held that 
over Mohawk’s routes-whieh differ 
from those of the Texas carrier in that 
thev serve high density markets where 
highway connections arc eongested-it 
would benefit strongly by an increase, 
which might cut subsidy needs in half. 
Peach said he has never heard a pas- 
senger complain about the fare. Hicks 
concurred with Peach, and said a 17% 
increase on an SI 1 average Lake Central 
fare would not discourage business. 

The AAAE members at another ses- 
sion heard Ira H. Abbott, director. Of- 
fice of Advanced Research Programs. 
National Aeronautics and Space Ad- 
ministration, say that the U.S. could 
have supersonic jet transports within 
about 10 years. NASA, he said, is 
deeply involved in research on a Mach 
2 commercial transport. 

Runway requirements for the super- 
sonic transport arc difficult to pin down 
now. Abbott said, but one study of a 
four-turbofan. 1 00-passengcr design in- 
dicated that it could take off in less 
than 10,000 ft. But runways and taxi 
strips will require considerable rein- 
forcement and smoothing out. 

Construction of a supersonic trans- 
port will be more difficult than building 
the B-70, the NASA official predicted. 
One reason is the additional space, and 
hence width of fuselage, needed for 
passengers and baggage. Choosing the 
right size will be critical. 

How much of NASA’s work is di- 
rected toward aeronautics and how 
much toward space flight. Abbott said, 
is impossible to determine, because 
there is no clear dividing line. For ex- 
ample. research in heat resistant metals 
might result in applications in both 
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Boyd Foresees Stiff er Route Policies 


New York— Civil Aeronautics Board 
is likely to adopt more stringent stand- 
ards for approval of new route awards 
to airlines, CAB Member Alan S. Boyd 
told the National Federation of Finan- 
cial Analysts Societies here last week. 

Boyd explained that he meant strin- 
gent in the sense of legal proof. In 
some civil cases, he said, a preponder- 
ance of proof is sufficient to win; in 
others it must be clear and convincing, 
and in criminal cases evidence must be 
beyond a reasonable doubt. Thus the 
Board, he said, is likely to insist on a 
greater degree of proof— clear and con- 
vincing evidence rather than a pre- 
ponderance with which past policy 
might be compared (AW May 2, p. 38)’. 

"By more stringency." Boyd added, 
"I don't mean more senators coming 
in to testify or more Chambers of Com- 
merce coming in with useless statistics 
and fouling up the record beyond re- 
pair. 

“The pole star of government policy 
should be vigorous but sane competi- 
tion. Mergers can be of some assist- 
ance. If legally and practically feasible, 
a realignment of routes through suspen- 
sions and/or redistribution can be help- 
ful. Technical progress would have 
made this necessary in any event." 

Competition itself is not the root of 
airline troubles, Boyd said. The statute 
requires competition, and if there is not 
vigorous competition, the Department 
of Justice can enter the picture. But, 
he added, there can be vigorous compe- 
tition without having nine carriers op- 
erating between two cities. 


Boyd took part in a discussion of 
airlines with Albert H. Gordon, senior 
partner, Kidder, Peabody &' Co., repre- 
senting the financial community view- 
point, and Stuart G. Tipton, president 
of the Air Transport Assn., as an air- 
line spokesman. 

Both Gordon and Boyd agreed, 
though not in degree, that airline man- 
agement bore some share of the respon- 
sibility for what airline managements 
complain of as excessive route author- 
izations. Both made the point that all 
the routes in service today had been 
aggressively sought by the operators 
themselves. But Gordon added this 
criticism of airline management: 

“. . . When I testified before the 
CAB in the General Passenger Fare In- 
vestigation matter, I was shocked by the 
evident indifference which appeared to 
exist on the part of top management in 
this important proceeding. Only one 
airline had a senior officer continuously 
in attendance supervising the prepara- 
tion and presentation of Iris company's 

"Now surely we would think that an 
issue as vital as the rate structure of the 
industry could command concentrated 
attention of top management. Cer- 
tainly that has been my observation in 
the public utility field.” 

The closest any of the three came to 
becoming openly nettled was over a 
comment made bv Boyd on luxury serv- 
ices aboard airlines. 

“Of what benefit is 'free' champagne 
when the flight is late and the passenger 
must wait '0 min. for his baggage’" 


Boyd asked. “Most airline passengers 
realize that champagne, fresh flowers 
and meals catered by restaurants recom- 
mended by Duncan Hines are not gifts 
of the airline. 

“It strikes me that industry has 
jumped on a merry-go-round in trying 
to provide extras which add to the cost 
of passage, do nothing to the speed and 
add little to the passengers’ comfort. 
A more utilitarian system of passenger 
handling with such savings as might 
result could be one way to fill more of 
the available capacity and increase 
profitability.” 

Cordon— who had noted that in the 
face of a 243% increase in operating 
revenues over the last decade airline 
net earnings had risen only 94% at 
the same time— said in reply; “In spite 
of what Mr. Boyd said. I doubt if that 
money has gone into champagne and 
flowers.” 

Boyd emphasized the Board’s own 
concern with the financial health of the 
airlines— if there is any collapse, he said, 
Washington would feel the blast of 
complaint first. He placed the burden 
on airline management to find imagina- 
tive solutions to financial problems, and 
singled out approaches such as in-flight 
ticketing and no-reservation flights at 
reduced prices as good examples of this. 

On the other hand, Gordon stressed 
the flight of capital from the airlines 
and asserted that a good deal of the 
responsibility for this rests with the 
CAB. 

Airlines ought to have appeal to the 
institutional and individual investors. 


Changes in Fund Airline Holdings 


The following table, compiled by E. F. Hutton & Co. and based on 
first quarter changes in airline holdings: 

Purchases 

Fund Bought Now Airline 

Held 

Financial Industrial Fund 13,000 36,000 American Airlines 


Delaware Fund 10,000 

Institutional Growth Fund 2,000 


Delta Air Lines 

40.000 Eastern Air Lines 

22.000 

KLM Royal Dutch Airlines 

Northwest Airlines 

Pan American World Airways 


the portfolios of 42 leading investment trusts, shows 


Sales 

Fund Sold Now Held 


Bullock Fund 1,100” — 

Dividend Shares 15,200” — 

Dreyfus Fund 9,000” 

Eaton & Howard Stock 15,000“ — 

Investment Trust of Boston .... 7,000* — 

Madison Fund 10,000 40,000 

Dreyfus Fund 1,500 8,500 

Dreyfus Fund 6.900 11,100 

Eaton & Howard Stock 13,460 4,900 

Madison Fund 6,400“ 

Bullock Fund 400” — 

Investment Trust of Boston . . . 10,000” 

Lehman Corporation 30,000“ — 

Madison Fund 2,800 28,200 
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since they epitomize technological 
progress and expansion. But a compila- 
tion of 67 investment management 
groups he cited shows instead substan- 
tial liquidation of airline holdings by 
trusts which held such shares. Eight 
funds sold a total of 131,300 shares of 
American Airlines, for example, five 
selling out their positions completely. 
There were heavy sales in Braniff, Pan 
American and Eastern, and in the lat- 
ter only was there a large purchase to 
approximately match the sales. 

"It is an astounding fact," he said, 
"that with the exception of Northeast 
—selling at S5 a sliarc-the common 
stocks of every trunk airline at a very 
rccent compilation were selling at dis- 
counts to their book values. Discount 
disparities have, at one time or another, 
appeared among individual airline issues 
but there was always a handful of air 

premiums over book values.” 

By contrast, not one of 115 electric 
utility common stocks available in the 
market sells below book value. As a 
practical financing matter it is virtu- 
ally essential that the market price of 
the equity of any company sell at a 
premium over the book value for a sus- 
tained period of time. 

In 1956 and 1957 when serious an- 
alysts saw no solid basis on which to 
recommend airline equities (AW Oct. 
6. 1958, p. 49), Gordon said, some 
astute speculators surmised that condi- 
tions in the industry were so bad they 
couldn’t get worse and made commit- 
ments in the group that produced prof- 
its when airline stocks rose in 1958 and 
1959. Since then, airlines have lost 
even those limited gains and returned 
to their former low levels. 

"This performance may be enough,” 


he said, “to discourage even the breed 
of astute, hardy speculators who bought 
at the lows of a few years ago. Cer- 
tainly if the airlines rely on attracling 
equity capital primarily on the basis 
that conditions in the industry are so 
bad that they can’t become any worse, 
they are leaning on a weak reed." 


Boyd’s Merger Views 

No speedv action can be expected as a 

because of the lengthy process required 
to deal with interveners. CAB Member 
Alan Boyd believes. 

Where no interveners have appeared, 
the Board has had a respectable record, 
he Slid, but it will be difficult to find 

will not feel its interests arc affected. 

“Due process requires that the is- 
sues be fully aired and each intervener 
have his day before the Board." Bord 
said. "Certain critics might like to elim- 
inate the Board, but they cannot elim- 
inate dire process.” ^ 

area is negative, that is. it cannot issue 
an order without making certain find- 
ings dealing with public interest, re- 
straint of trade, etc. 

a very big stick/ he said. "It should 
certainly convince anyone that the Board 

... It is entirely |mssihlc that a series 
of mergers or consolidations might be 
beneficial to the trunkline industry and 
in the public interest. There is nothing 
in the Federal Aviation Act provided 

tcrpriscs.” 


Multiplicity of competition in manv 
markets over the same routes has been 
a failure. Cordon asserted, and a com- 
plete overhaul of the U. S. airline sys- 
tem is necessary. Route realignments, 
mergers, suspensions and consolidations 
will be essential, he felt, if airlines are 
to reach their fullest potentials. 

In connection with suspensions, 
Boyd replied to a question that the 
Board’s legal department felt that the 
Board could suspend any carrier on any 
route, but that revocation legally would 
be extremely difficult if not impossible. 
Thus far. lie said, he did not believe the 
Board had ever exercised its powers of 
suspension except on request of the 

British May Restrict 
Caravelle Night Flights 

London— Swissair and Scandinavian 
Airlines System have been warned by 
the British government that permission 
for their proposed night flights from 
London Airport with Caravellcs de- 
pends on the result of noise tests. 

Minister of Aviation Duncan Sandys 
said the two airlines had "taken a 
chance" in announcing specific dates 
for commencement of these services 
(Swissair May 24. SAS June 2). "They 
have been warned," continued Sandys, 
it is quite likelv that no decision will 
have been reached by the time these 
services are due to begin.” 

Sandys acknowledged as "a very 
relevant consideration” the possibility 
that if Caravclles were banned at night 
from London, Zurich might similarly 
restrict the Comet, but a Swissair 
spokesman said that reciprocal action 
was "most unlikely." 
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The beautifully appointed Custom 800 
sets new standards of comfort for the 
executive. The largest and quietest cabin 
in its class has an interior styled and 
executed to your requirements by inter- 
nationally famous Horton-Horton of Fort 
Worth, Texas. 


A completely separate toilet has custom 
fittings, including hot running water. 

If your requirement is speed — luxury 
— proven dependability — economy of 
operation — low first cost — effective 
servicing organisation, write for full 
details to: 


DE HAVILLAND AIRCRAFT INC 


Marine Air Terminal, La Guardia Airport, Flushing, New York, N.Y. 


Schedules Cut as Traffic to Cuba Drops 


By David H. Hoffman 

Faced with rapid fall-offs in tourist 
traffic. U. S. airlines operating into 
Havana, Cuba, have slashed their sched- 
ules. thus diverting an increased propor- 
tion of a dwindling passenger flow to 
Cuban flag carriers. 

Despite this diversion and a series of 
promotions last winter in which the 
Cuban government indirectly sub- 
sidized airline travel to Havana, the 
largest of the Cuban carriers-Com- 
pania Cubana de Aviacion, S. A.— was 
hard hit by falling load factors. 

Last May, Cubana, along with six 
other airlines and airport companies, 
was seized by the Cuban government. 
Operational control of the carrier was 
given to the ministry established to re- 
cover property obtained by officials of 
former President Batista’s administra- 
tion through the use of Cuban treasury 
funds. Since then, actual management 
of the airline has been entrusted to a 
government-appointed intervenor. 

Still nominally a private company. 
Cubana has postponed its commitment 
to purchase two Boeing 707-1 20s. 
Tlicse aircraft, in Cubana configura- 
tions, were leased to Western Air Lines 
by the manufacturer and will enter sen- 
ice next month. 

Earlier, one of four Vickers Viscount 
SIS turboprops on order by Cubana 
was sold off the line to Tennessee Gas 
Transmission Corp. Last March, dur- 
ing the peak Cuban tourist season, the 
carrier leased one of its four Bristol 
Britannia 318s to Eagle Ainvays, Ltd. 

Adding to Cubana’s scheduling and 
equipment problems have been a series 
of recent incidents in which Viscounts 
flying Cuban routes were comman- 
deered by men seeking political refuge 
from the Havana government. Twice in 
1959 Cubana crews were forced at gun- 
point to fly escapees to Miami, Fla. 



Last month, the pilot and copilot of 
another Viscount radioed the control 
tower of Havana’s Jose Marti Interna- 
tional Airport that they would ask 

A third crewman and one passenger 
filed similar requests. 

After landing, the pilot contrived the 


reason that he wanted to deny Cuban 
Communists use of the aircraft. Dam- 
age was estimated at S300,000. 

New engines, flown in by Cubana, 
were installed by American Airmotivc, 
Inc., and the plane was retrieved by the 
carrier two weeks ago. 

The air movement of U. S. tourists 
to Havana— which remained relatively 
constant during the revolution that 
brought Premier Fidel Castro to power 
in January, 1959— began to plummet 
last winter. Based upon data filed with 
the Civil Aeronautics Board: 

• National Airlines flew 11.063 pas- 
sengers to Havana from New York. 
Miami and Tampa during December. 



1958. and January and February. 1959. 
The carrier’s comparable figure for the 
same three months of 1959-60 was 
5.666— representing a decline of about 
49%. 

• Pan American World Airways flew 
5S.24S passengers between Havana 
and Miami during December. 1958. 
and January, February' and March of 

1959. In the same four months of 
1959-60, bv contrast, the airline car- 
ried 26,644 point-to-point passengers— 
representing a decline of about 54%. 

• Delta Air Lines flew 2.786 passengers 
between New Orleans and Havana 


parable figure for the 1959-60 season 
was 1.526-rcpresenting a decline of 
about 45%. 

Delta’s share of U. S. to Cuba traffic, 
though small, assumes significance be- 
cause the carrier enjoys a route mo- 
nopoly between Havana and New 
Orleans, whereas Pan American and Na- 
tional compete directly with Cubana. 
On Jan. 1, 1960, Delta dropped one 
weekly round trip from its schedules, 
continuing a total of eight flights per 
week into Havana. C. E. Woolman, 
president, told Aviation Week that 
Delta also had subscribed to “seizure 
insurance” to protect its aircraft making 
Havana turn-arounds from possible con- 
fiscation by the Cuban government. 

National, during 1958 and 1959, 
flew three daily round trips to Havana 
from Miami plus one daily flight from 
New York and from Tampa. On Jan. 
1 1 , however, the carrier cut its service 
from all three points to three round 
trips per week. 

Pan American, during the 1958-59 
tourist season, operated an average of 
46 weekly flights between Havana 
and Miami. During the 1959-60 sea- 
son. Pan American operated the 50 
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min. flight an average of 32 times each 
week. 

As traffic volume to Havana declined, 
the number of aliens traveling to the 
Cuban capital from all points in the 
United States surpassed the number of 
American tourists. A majority of these 
aliens were Cuban nationals and pre- 
sumably favored Cuban flag airlines in 
choosing a carrier. 

Alien Traffic 

In the year ending June 30, 1957 — 
the last of the so-called normal years 
before the outbreak of fighting in 
Cuba’s Oriente Province— aliens ac- 
counted for 32.4%of the 622.5S5 pas- 
sengers that traveled to and from Cuba 
by air. 

But during the six months ending 
Dec. 31, 1959, aliens accounted for 
50.7% of total passenger traffic. 

This factor coupled with the sched- 
ule cutbacks on the part of U. S. air- 
lines garnered a larger share of over-all 
U.S. to Havana passenger traffic for 
Cuban carriers. The trend established 
in the three years preceding June 30, 
1959, in which the Cuban carriers 
steadily lost ground to U.S. competi- 
tion. was reversed during the last half 
of 1959. For at some point within that 
six month period. U. S. airlines were 
deprived of about 10% of their previ- 
ous year’s share of air traffic between 
the U.S. and Cuba. In January, the 
last month for which data was avail- 
able, Cuban carriers were living about 
57% of inbound and outbound pas- 

More than offsetting the percentage 
gains of Cuban flag operators, however, 
has been the over-all decline in air 
travel to Havana, the full impact of 
which probablv won’t be felt until 
this summer. Even now, however, load 
factors on Cubana’s daily Britannia 
flight from New York to Havana are 
falling off. According to airline sources, 
they averaged 76% in January, 59% in 
February and 50% in March on the 
96-seat turboprop aircraft. 

Figures on file with the Port Author- 
ity of New York and made available to 
Aviation Week by Cubana indicate 
that in the 1958 calendar year, the car- 
rier's total traffic between Havana and 
New York equaled 35,695 passengers. 
In 1959, this number rose to 41,355. 
Comparing Seasons 

Comparing tourist seasons. Cubana 
flew 10,844 passengers between New 
York and Havana during the December 
through March period of 1958-59. Dur- 
ing the same four months of 1959-60, 
the airline carried 14,762— an increase 
of about 25%. 

Partially explaining Cubana's high 
January load factor on the route is the 
"Friendship Airlift" promotion staged 


by the Cuban Tourist Commission 
(CTC), an agency of the Cuban govern- 
ment. This lasted from Jan. 8 through 
Jan. 31 in New York and from Dec. 23 
through Jan. 31 in Miami. 

The promotion offered tourists travel- 
ing by air a 50% discount at a hotel of 
their choice in Cuba. CTC reports that 
13,000 tourists accepted the vouchers 
distributed by the airlines and applied 
for the rebate. 

From Feb. 8 through Mar. 7, the 
CTC subsidized a second promotion in 
which tourists were offered a free night 
at a hotel with dinner plus visits to a 
night club, race track, golf course, etc. 
Statistics detailing its success or failure 
were not available. 

But spokesmen for Delta Air Lines 
told Aviation Week that about 40% 
fewer passengers took advantage of 
CTC promotions linked to Cuban ho- 
tels in 1959 than in 1958. 

A top official within the tourist com- 
mission itself confirmed that CTC did 
not contemplate additional promotions 
to boost tourist travel to Cuba. Rather, 
he said, CTC would concentrate its 
efforts on American travel agents by in- 
creasing their commission on airline 
tickets sold and by rebating more of 
their expenses incurred in preparing 
brochures publicizing package tours in 
Cuba. 

Tourism's Importance 

According to CTC, tourism— Cuba’s 
third ranking industry— should earn the 
country about S3 50 million annually. 
In 1957, a "normal" year, the CTC re- 
ports that tourists contributed about 
$70 million to the Cuban economy, of 
which about 90% was furnished by the 
roughly 315,000 Americans who visited 
Ihc island. 

“Less than 30% of this number 
visited Cuba in 1959." a CTC spokes- 
man admitted. Of these, about 78% 
traveled bv air, making Havana, which 
enplaned 139,441 passengers in 1959 
(AW Mar. 28, p. 51), the busiest 
terminal in Latin America. 

Cuban Plans 

To counteract American hesitancy to 
visit Cuba in view of recent friction 
between Washington and Havana, and 
also to conserve Cuba’s dwindling sup- 
ply of U. S. dollars, the Cuban govern- 
ment and the CTC have: 

• Launched a “Sec Cuba First” cam- 
paign aimed at encouraging internal 
vacations. 

• Opened new CTC offices in South 
American capital cities to promote 
Cuban vacations on the part of other 
Spanish-speaking nationals. 

• Clamped currency restrictions on 
Cubans who would take U. S. dollars 
out of the country on business or pleas- 
ure trips. Today, all Cubans earning 


U.S. dollars must exchange them for 
pesos, and the use of U. S. currency in 
Cuba, formerly a common place is now 
a penal offense. 

Forecasting the future of airline op- 
erations into Cuba is complicated by 
abrupt changes in traffic flow and air- 
craft movement that seem to follow the 
policy speeches of Premier Castro and 
the propaganda activities of his oppo- 

Last October, to illustrate, the Cuban 
government spent SI. 5 million as con- 
vention host for 2,000 delegates repre- 
senting the American Society of Travel 
Agents (ASTA). It was generally con- 
ceded that Premier Castro, with his 
welcoming address, favorably impressed 
most of those in attendance. 

Before the convention had adjourned, 
however, a Miami-based Douglas DC-3 
piloted by Diaz Lanz, former head of 
the Cuban air force, sprinkled Havana 
with anti-Castro leaflets. This prompted 
Premier Castro to denounce the United 
States over television for “harboring” 
the exiled officer. 

Traffic Slumps 

In the month following Castro’s 
speech, November, the number of pas- 
sengers departing the U.S. for Cuba 
plunged 46% to 11,796. The average 
figure for July, August, September and 
October of 1959 had been 21,972. 

During January, February and March 
of 1959— immediately after Castro 
seized power— Cubana’s plane move- 
ments in and out of Miami Interna- 
tional Airport averaged 239 per month. 
In 1960, the airlines plane movements 
at the same terminal fell from January's 
peak of 536 to 410 in February and 420 
in March. 

These figures would seem to indicate 
that although Cubana is a privately 
owned airline, it is far more responsive 
to political developments within Cuba 
than are its U.S. competitors. 

BEA Reschedules 
Helicopter Service 

London— British F.uropean Airways 
has delayed plans for scheduled heli- 
copter services by one year. New 
scheduled date for introduction is the 
summer, 1962. 

Reason is that the airline has not yet 
decided which type of helicopter to or- 
der. 

BEA spokesman confirmed that two 
U. S. helicopters— Vertol 105 and Si- 
korsky S-61— were being considered 
along with two British types, the Bris- 
tol 192 and the Westland Wiltshire. 
The boat-hulled Wiltshire is a develop- 
ment of the Sikorsky S-61, and it is 
the first time BEA lias mentioned its 
interest in this helicopter. 
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SHORTLINES 


► Allegheny Airlines has been issued a 
cease and desist order by Civil Aero- 
nautics Board demanding that the air- 
line stop allowing persons other than 
the original purchasers to use flight 
coupons from its “Book-Ticket Plan.” 
Plan involves purchase of a book of 10 
tickets between two points at a 15% 
discount. Trans World Airlines, which 
has parallel routes with Allegheny, filed 
a complaint with the Board charging 
that the latter carrier was permitting 
the transfer of coupons to persons other 
than the original buyer in violation of 
the Federal Aviation Act. Allegheny 
agreed to accept the order. 

► American Airlines plans to begin non- 
stop Boeing 707-123 service from Phila- 
delphia to Los Angeles on a daily basis 
beginning June 8. The turbojet trans- 
port will be operated with 44 first-class 
seats and 74 “Royal Coachman” coach 
seats. Flight will leave Philadelphia at 
6:15 p.m., arrive in Los Angeles at 
8:40 p.m. Return flights will leave Los 
Angeles at 8:30 a.m. and arrive Phila- 
delphia at 4:30 p.m. All times are local. 

► Civil Air Transport is opening a 
Western U.S. sales office in Burbank, 
Calif., on June 1. CAT says puipose 
of new office is to develQp new inter- 
line sales in North American markets. 

► Flying Tiger Line reports a net loss 
of $623,688 for the nine-month period 
ending Mar. 31 as compared with a net 
income of $1,275,614 for the same 
period of last year. The all-freight 
carrier attributes the drop to a 49% 
decline in contract business, which fell 
from $15,845,972 last year to $8,143,- 
951. Air freight revenues increased 
14%— from $9,778,141 to $11,154,702. 

► New York Airways reports that it 
carried 41,796 passengers during the 
first four months of 1960, a 45% in- 
crease over 1959 and a 110% increase 
over the same period of 1958. 

► Thai International, the airline of 
Thailand, is offering several new Orient 
services, using Douglas DC-6B aircraft 
piloted by Scandinavian Airlines System 
crews. SAS has helped develop the 
Thai airline and will lend technical as- 
sistance and act as its world-wide gen- 
eral sales agent. Initially, the Asian 
carrier will operate three weekly serv- 
ices from Tokyo to Hong Kong, two 
via Taipei connecting with five weekly 
flights over the carrier's route from 
Hong Kong to Bangkok. The airline 
also will operate three weekly flights 
from Bangkok to Rangoon and Calcutta. 


AIRLINE OBSERVER 

► Soviet Union had made no response by late last week to a U. S. proposal 
that negotiations on a bilateral air transport agreement begin June 18 
(AW May 2, p. 25), and State Department officials now feel there will be 
no immediate action in this area in view of the current Summit crisis. 
Originally, the Russians wanted to meet with the U. S. to begin talks in 
April or May, but the U.S. was forced to set the later June date as a 
starting time for the talks because of previous commitments with other 
countries. Meanwhile, talks with Mexico were recessed indefinitely last 
week after the U. S. refused to concede to Mexican demands that capacity 
of U. S. carriers serving Mexico be restricted to permit a more equal alloca- 
tion of traffic between the airlines of the two countries. 

► Domestic trunkline traffic showed a sharp upswing in April, giving strong 
indications that business has returned to the normal healthy trend estab- 
lished in 1958 after experiencing a sharp dip in March. Revenue passenger 
miles in April were up 10.8% as compared with a 1% decline in March. 
Available scat miles rose 9.7%— slightly higher than previous monthly 
increases. April’s load factor was 61.23% as compared with 55.75% in 
March and was the first increase recorded in the past seven months. 

► American Airlines is studying short-range jet transports such as the Boeing 
727 and the Convair Model 60 but is showing little interest in them, at 
least for the present. American feels they offer no notable advantages in 
capacity or performance over its Convair 600s and the prices quoted- 
probably $3.5 million to $4 million— are almost as high. 

► Capital Airlines agreement with Convair to purchase a fleet of seven 
880 jet transports is still in effect although the carrier has no aircraft on 
the manufacturer’s production line. If and when the airline finds a way 
out of its current financial plight (AW Mar. 9, p. 39), Convair will build 
the planes and Capital will buy them. Agreement with Lockheed for the 
purchase of five Electra turboprop transports, also dependent on financial 
arrangements, has not been dropped. Lockheed has offered to lease the 
planes, which arc now ready for immediate delivery with Capital markings, 
to the airline pending its ability to buy the planes but the carrier prefers 
to refrain from any lease commitments until Vickers-Armstrongs fore- 
closure proceedings against it are resolved. 

► International Civil Aviation Organization decision to reject the British 
Decc-a navigational system again has again become the subject of hostile 
criticism in the House of Commons (AW Apr. 25, p. 41). Answering charges 
that the decision in favor of VOR/DME was “political in defiance of the 
technical merits of the two systems,” Duncan Sandys, Minister of Aviation, 
expressed sympathy for this interpretation but maintained that Britain has 
decided to abide by the decision to prevent a breakup of ICAO. 

► United Air Lines will operate its Slid Caravclle in first-class service when 
scheduled flights begin in August 1961. Although the Caravclle will be 
used for medium-range stage lengths. United docs not plan to operate it 
into either New York's La Guardia Field or Chicago’s Midway Airport. 

► Domestic trunkline stocks generally pulled away sharply from 1960 lows 
following the Civil Aeronautics Board press release announcement that the 
trunkline industry is entitled to an average rate of return on investment 
of approximately'10.5%. As of late last week, most carriers had filed, or 
were planning to file, for varying rate increases that would provide this 

► Lake Central Airlines has purchased five Convair 340 airframes from 
United Air Lines for conversion to Allison 501-D13 turboprop engines 
which have already been contracted for with Allison Division of General 
Motors. Allison will handle the conversion which will begin in late 1960. 

► Civil Aeronautics Board will begin oral arguments this week on the award 
of a St. Louis-Florida route to Trans World Airlines which earlier had been 
vacated by a Court of Appeals. Board decided to hold oral arguments 
because of the “many controversial matters" involved and because only two 
of the five members of the Board who participated in the original decision 
are still with the Board. 
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WITH THE VERTOL 107 


The twin-turbine Vertol 107. prototype of the army 
YHC-1A light tactical helicopter, is giving new 
meaning to an old word — mobility. 

In "shoot and scoot" tactics for crew served 
weapons, the YHC-1A can swiftly transport three 
106mm battalion anti-tank rifles each with 4-man 
crew and ammunition. Terrain is no obstacle. Each 
crew and weapon can be dropped off at pin-pointed 
firing positions to ambush advancing armor with 
convergent fire. Within minutes they can be 
scooped up and redeployed to engage another 
target miles away. 

With its rear loading ramp and unobstructed pay- 
load compartment, this helicopter has the ability 
to airlift a complete Little John system and crew, 
laying fire on a target 60 miles away 35 minutes 
after receipt of orders. 

Vertol's advanced YHC-1A and the forthcoming 
YHC-1B (Chinook), provide battlefield transporta- 
tion which equals the advanced firepower of 
MoMAR — Mobile Modern Army. 


V / 

VERTOL 



Wherever 


navigation HevisKltfe 


Edwards AFB, California, May 6 — 
The public got its first glance today 
of the operational readiness and navi- 
gation-bombing capability of Amer- 
ica’s supersonic B-58 as the Hustler 
bomber simulated an inertial bomb 
run here before members of the Avia- 
tion/Space Writers Association. 

CREW-U.S. AIRFORCE 
BOMBER — CONVAIR 
NAVIGATION- 1 





Washington, May 10 — The USS 
TRITON, world’s largest nuclear 
submarine, today completed history’s 
first underwater circumnavigation of 
the globe in 84 days, covering 41,500 
miles. 


SUBMARINE-ELECTRIC BOAT 




SPACE TECH NOLOGY 


New Methods Probe Space Flight Hazards 


By Evert Clark 

Miami Beach, Fla.— New techniques 
developed in recent months promise to 
increase the basic understanding of radi- 
ation damage and the effects of weight- 
lessness, the two greatest unknowns in 
manned spaceflight, the Aerospace 
Medical Assn, was told at its 31st an- 
nual meeting here. 

Radiation from interstellar space and 
from relatively rare but intense solar 
flares now appears to pose the greatest 
threat for manned flight to the planets. 
Specific Damage 

But, for the first time, specific bio- 
logic damage done by a specific particle 
of radiation has been defined. This 
promises a detailed understanding of 
radiation damage to living tissue that 
has many implications in the study of 
aging, radiation effects on cancerous and 
non-cancerous cells and other areas of 
general medicine as well as a direct con- 
tribution to space medical problems, 
Lt. Col. David G. Simons told Avia- 
tion Week. 

Simons, as head of the bioastronautics 
branch of the Department of Space 
Medicine at the Air Force School of 
Aviation Medicine, reported on studies 
done for USAF by Dr. A. Gib DeBusk, 
of Florida State University. 

DeBusk sent paper saturated with 
bread mold and attached to emulsion 
plates to high altitudes by balloon. By 


obtaining the rifle-bullet-like track of a 
particular very heavy particle and cor- 
relating it with damage done to the 
bread mold (neurospora crassa), DeBusk 
was able to determine what damage a 
particular particle did. 

Two groups of amino acids are in- 
volved, and Simons said it is believed 
that researchers can tell exactly which 
atoms of which molecules are involved 
in the damage. 

Further experiments with bread 
molds, nuclear emulsions and mice are 
to be made in a series of balloon flights 
scheduled to begin soon from Prince 
Albert. Canada. Flights arc sponsored 
by USAF’s Air Research and Develop- 
ment Command, the School of Avia- 
tion Medicine and the National Aero- 
nautics and Space Administration. They 
also will earn' experiments of a number 
of researchers. 

Shielding studies, including one done 
by J. W. Keller and N. M. Schaeffer of 
Convair Ft. Worth for NASA, still in- 
dicate the need for very heavy shield- 
ing to protect a manned space vehicle 
against heavy solar and galactic radia- 

Both Simons and the Convair re- 
searchers made it clear that infonnation 
on radiation is still considered fragmen- 
tary, and Simons said data reduction on 
radiation from satellites and probes al- 
ready flown is lagging behind. 

Right now, the inner Van Allen Belt 
about the earth appears to be useless 


for manned orbiting missions. Inten- 
sity of radiation in the outer Van Allen 
Belt varies by a factor of at least 1 0 in 
intensity and by as much as 50,000 km. 
in extent. Here, a vehicle can be 
shielded to prevent production of X-rays 
caused by the stopping of electrons, and 
solar protons then become the major 
problem, Keller and Schaeffer said. 

Solar protons persist up to about 1 2 
days following a flare, but maximum in- 
tensity lasts only about one day. These 
flares are occurring at the rate of about 
1 0 a year now, but their dependence on 
other solar cycles is not known. In 
addition to these, outbursts of protons 
with energies of billions of electron volts 
have been observed some five times in 
the past 20 years. 

Even if the giant flares could he 
avoided by timing of flights and shield- 
ing could protect against those of lesser 
intensity, there still will be "an area in 
between where it gets to be a very 
sporting proposition as to how big a 
chance you want to take,” Simons said. 
Weightlessness Effects 

Understanding of the effects of 
weightlessness may be advanced con- 
siderably by a null-gravity simulator now 
nearing completion at Lockheed Air- 
craft Corp’s Marietta, Ga., plant. While 
it does not produce weightlessness, it 
is expected to deprive man of the three 
cues which tell his body it is weight- 
less-visual cues, proprioceptive or “seat 
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of the pants" cues from the muscles 
and cues from the vestibule of the car. 
which responds to both movement and 

Dr. Raphael B. Levine of Lockheed 
Aircraft Co. Operations Research Divi- 
sion said the simulator is based on ideas 
put forth independently two vcars ago 
by geneticist H. J. Muller of Indiana 
University, engineer Otto Schucllcr of 
ARDC’s Wright Air Development Di- 
vision and Ralph W. Stone of NASA's 
space task group. 

Simulator Principle 

Basic idea is to suspend a man in a 
rotating tank of fluid of specific gravity 
equal to his own, depriving him of 
most of his proprioceptive cues and any 
visual indication of vertical or horizon- 
tal. Rotation at the proper rate is ex- 
pected to rob the otolith organs of the 
inner ear of the ability to tell the man 
what his motion or position is by ex- 
ceeding the ability of these organs to 
respond. Experiments with fish were 
encouraging enough for Lockheed to 
proceed to build a full-scale device. 

The company expects to use the 
simulator to study native tolerance to 
weightlessness or ability to develop tol- 
erance, ability of man to orient by visual 
cues alone, effects of small lineal and 
angular accelerations on the vestibular 
mechanism, performance under stress 
and fatigue, work and rest cycles and 
sleep requirements, effects of drugs on 
these reactions, and effects of weight- 
lessness on physiological processes. 

Dr. R. L. Cramer of the USAF 
School of Aviation Medicine’s vestibular 
laboratory reported that experiments 
with cats indicated the vestibular mech- 
anism has the ability to sense a change 
in position but will not continue to 


provide this information if the position 
remains the same over a period of some 
few minutes. While Dr. Cramer is 
interested primarily in the sensor organ 
and the circuitry through which it sends 
information to the brain and intends 
to explore this further, he told Aviation- 
Week that initial experiments indicate 
that man may well be able to adapt to 
weightlessness without the need for 
artificial gravity in space stations. Man 
apparently can sleep in the weightless 
state if the vestibular mechanism is not 
repeatedly sending information to tin- 
brain that indicates movement, Cramer 
said. A few years ago. researchers felt 
that weightlessness might give man a 
sense of being in a continual fall, with 
resulting fear. 

Col. Ralph N. Kraus, from the 
school’s Department of Clinical Med- 
icine. reported that studies there indi- 
cate that it may be possible to train 
space pilots so they will have no unde- 
sirable responses to vestibular stimuli. 
Professional ice skaters apparently have 
no undesirable response, and tests at 
the school indicate that the duration of 
the response of a group of pilots to these 
stimuli was shorter than that of non- 

Dr. Carl C. Clark, head of the Bio- 
physics and Bioastronautics Division of 
the Aviation Medical Acceleration 
Laboratory at the Naval Air Develop- 
ment Center, reported that lie lived, 
ate, drank, slept, read, talked and wrote 
in a 24-hr. ride in the Johnsville centri- 
fuge at a constant acceleration force 
of 2g. 

Rotational illusions generated In- 
rapid motions of the head were nauseat- 
ing, a point which Clark said had not 
been considered in most designs for ro- 
tating manned space stations. 


Two hours after starting the test, 
Clark walked a few steps in the centri- 
fuge, but, when he tried the same thing 
12 and 24 hr. after starting, he had a 
dimming of peripheral vision and some 
nausea. He said that exercises must be 
developed to facilitate circulatory and 
other mobilization factors before chang- 
ing acceleration level or attitude. 

In the first two hours. Clark had 
abdominal discomfort and a mild 
frontal headache. Aspirin relieved both 
symptoms. Sixteen hours after the start 
of the test, an anesthesia sensation de- 
veloped in the ring and little fingers of 
his left hand. Some tingling sensation 
remained for about two months after 
the experiment. 

White blood count increased from 
11.300 to 22.000 per cubic millimeter, 
a feeling of lightness lasted for ap- 
proximately one half hour after the 
centrifuge stopped. An abrupt head 
motion 30 min. after the test run pro- 
duced vomiting. 

Clark concluded that tolerance to the 
10 revolutions per minute of the centri- 
fuge for 24 hr. was achieved only by 
minimizing head motions and that tol- 
erance to 2g was achieved only at the 
price of reduced motivation, finger 
anesthesia, water retention and in- 
creased white blood count. 
Appraising Risk 

USAF Lt. Col. John A. O’Connor, 
Jr., chairman of the Atomic Energy 
Commission's Aerospace Nuclear Safety- 
Board. said an "honest, unemotional 
appraisal" of the risks involved in the 
nuclear aircraft, ramjet, rocket and 
auxiliarv power programs is "no more 
than, and usually less than, those risks 
encountered in the progressive devel- 
opment of steam and electric power, 
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COMPLETE SERVO ASSEMBLIES 


We are not an assembly station. We are a manufacturer ! 


Steel and copper come into our factory. Housings are turned and gears 
are hobbed from the solid stock. Laminations are stamped from 
strip steel. Copper is wound right off the reel. 

Every operation between raw stock and servo assembly is per- 
formed in our own plant, under our own supervision. And because 
we exercise this complete control over manufacture, we can honestly 
vouch for the quality and reliability of every motor, generator, syn- 
chro, and gear train carrying our name. 

Undivided responsibility isn’t a new idea by any means, but it is 
increasingly difficult to find in this age of overspecialization. If you’d 
care to sample the benefits of this integrated approach, why not 
call on us now? 



(rain having ratio of 1500 to 1- 


| day ; 


DAYSTROM , INCORPORATED 

I TRANSICOIL DIVISION 


WORCESTER • 


COUNTY • PENNSYLVANIA 



SPINNING TANK of wafer would simulate weightlessness, as shown in drawing of space 
simulator Lockheed Aircraft Corp.'s Human Factors Research Laboratory, Marietta, Ga., 
expects to have in operation soon. Subject suspended in the tankful of water would be 
observed to dctcnninc his responses to operating tests and the artificial environment. 



the airplane, the automobile or even 
something as basic as fire." 

To allow for these risks, however, re- 
quires unusual safety measures. Testing 
of the Pluto reactor for the Slam mis- 
sile will require an exclusion area of 
l.-i mi. from the launch site for a cold 
launch and 5.1 mi. for a hot launch. 
Exclusion Area 

len miles outside the exclusion area 
there should be no towns of over 500 

population and the rural population 
should be less than 5 per square mile. 


Ten to 20 miles outside the exclusion 
area, there should be no towns of over 
5,000 population and a rural popula- 
tion of less than 10 per square mile. 

Slam's reactor will be essentially un- 
shielded so that direct radiation to a 
person directly beneath the flying mis- 
sile might exceed the maximum allow- 
able oncc-in-a-lifctime dose, which in- 
dicates low level tests over the ocean. 
From altitudes above 25.000 ft., direct 
dose to a person on the ground is 
negligible. 


... for missile parts of high- 
temperature asbestos-phenolics 

R/M Style 150RPD 

molding compound 

Virtually every U.S. missile carries 
plastic parts made of R/M raw ma- 
terials. Starting point for many of these 
parts exposed to burning propellants 
and other high-temperature environ- 
ments is R/M Style I50RPD molding 
compound. 

The extra-long spinning-grade as- 
bestos libers which form the basis of 
this R/M material provide a unique 
combination of properties: high-tem- 
perature insulation, low thermal Uif- 
fusivity, excellent resistance to abla- 
tion, and high strength weight ratio. 
No other molding compound offers all 
these advantages, plus the handling 
ease inherent in R/M Style I50RPD. 

Investigate the extraordinary 
strengths, the uniform quality, and the 
reasonable cost of R/ M Style 1 50RPD 
for parts exposed to temperatures as 
high as 1 0.000° F for short periods. 
Available for prompt shipment in pro- 
duction quantities. 

H 

RAYBESTOS-MANHATTAN, INC. 

Reinforced Plastics Department, Manheim.Pa. 

SPECIALISTS IN ASBESTOS, 

RUBBER, ENGINEERED PLASTICS. SINTERED METAL 


Fission released during flight at any 
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Avnel distributes from most slocking facilities: BENDIX SCINTILLA CONNECTORS, SPERRY SEMICONDUCTORS, ROBERTSON 
SPLICE & CONNECTOR CASES, VIBREX FASTENERS BY GENERAL TIRE & RUBBER CO., U. S. SEMCOR SEMICONDUCTORS 
SANGAMO CAPACITORS. SPRAGUE CAPACITORS. 


iltitudc above 500 ft. will be within 
tllowable limits for the general popula- 
tion. But, in the event of impact on 
land, an exclusion radius of 55 mi. will 
be required for off-site personnel. 
O'Connor said this makes the need for 
a cleared ocean test range obvious. 

Most of the fission products from a 
Rover heat transfer nuclear rocket 
would remain in the shielded reactor 
and the few gases that diffuse through 
walls of the reactor's fuel cells will 
readily diffuse with the atmosphere, 
O’Connor said. 

Rover-type rocket could be launched 
from coastal regions if four conditions 
arc met, O’Connor said. They include 
starting the reactor only after it is in 
a stable orbit and only if it can be 
burned up with wide dispersion and fis- 
sion has decayed to an acceptably low 
level. 

Not enough is now known about 
rc-entrv to control it properly or to be 
certain the reactor would be destroyed, 
he said. The same problem applies to 
nuclear auxiliary power systems if they 
are used in earth-orbiting satellites. 

Capt. M. H. Goodwin of Navy's Bu- 
reau of Medicine and Surgery said pre- 
liminary data from noise tests with the 
McDonnell F4H fighter during recent 
carrier suitability trials indicates that the 
aircraft subjects the steam catapult crew 
to twice tlie noise that the Chance 
Vought F8U Crusader did when it was 
introduced in 1958. This is a continu- 
ing trend with new aircraft and is of 
"tremendous significance,’’ Goodwin 
said. It means that crewmen with 
deck-edge operations such as catapult 
operators eventually will need sound- 
treated rooms, and others may seek 
shelter as soon as momentary jobs such 
as attaching a catapult bridle are com- 
pleted. 

Noise level on the flight deck has be- 
come so high that at times even the 
crash warning alarms could not be 
heard. Goodwin said. One-way radio 
receivers installed in car muffs did not 
solve the problems but two-way radio 
helmets have, he said. 

J. J. Konikoff. of the Space Sciences 
Laboratory at General Electric's Mis- 
sile and Space Vehicle Department, re- 
ported on an experimental oxygen re- 
generation system that would produce 
more than a man's daily requirement of 
oxygen bv recapturing oxygen from 
carbon dioxide and water vapor exhaled, 
from fluid and solid body wastes and 
perspiration. Konikoff. an acrodvnami- 
cist who became interested in life sup- 
port systems, believes that such a sys- 
tem, using a variation of the Fisehcr- 
Tropsch synthesis, could be kept to a 
weight of 120 lb. 

This system appears to be the most 
desirable for any period exceeding one 
man-month, he said. 



These are men you should know 


DELAVAN FUEL INJECTOR SPECIALISTS 


Their names are Robert Freed and John Esbensen. They're 
Delavan Fuel Injector Sales Engineers. Both are fully qualified 
to discuss the technical aspects of fuel injector application. Bob 
Freed holds an E.E. from Kansas State U. and has had six years 
of jet engine experience. John Esbensen has a B.S. in General 
Engineering from Iowa State University and over eight years 

you. They and the stall of project engineers and production 
specialists at Delavan are the main reasons leading turbo-jet, 
rocket and APU manufacturers rely on Delavan for fuel injection 

If fluid metering and atomization are part of your product, take 
advantage of Delavan's specialized experience and proven ability 
to deliver aircraft quality at high production rates. Send specifi- 
cations to the address below for obligation-free recommendations. 
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New Project to Study Combined 
Airborne Display of Radar, 
Infrared and Photo Data 


FORD INSTRI 



New Data Transmission System 
to Aid Air Traffic Control 




discretely addressed aircraft. The pit 
equipment handies information on aircraft 


his prototype equip- location within the congested New York 


Study Shows Thermionic 
Power Close at Hand 
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Flight Control System is Tested 
At Ford Instrument Facility 



Additional Aero Navigation 
Contracts Awarded 



In the past six months. Ford Instrument 
has been awarded approximately 
$5,000,000 in additional U. S. Air Force 
contracts for AN/ASN-7 systems, compo- 
nents and test equipment. The ASN-7 is a 
dead-reckoning course and distance com- 
puter system being used in KC135's, 
FlOl-F's and other aircraft to provide ex- 
tremely accurate navigation. 


Ford Instrument engineer adjusts control 
on panel of the AN/UPW-1 Flight Control 
System, during test at company facility. 
At right, is large! lower on which radar is 
focused. The AN/UPW-1, developed under 
the direction of the U. S. Army Signal Re- 
search and Development Laboratory, is 
designed to control combat surveillance 
drones on flights deep over enemy terri- 


tory, to actuate and control their sensors 
(such as cameras, TV, infrared and other 
devices for locating the position and move- 
ments of troops and materiel), ami to 
telemeter data from the drone to the 

S The AN/UPW-1 system includes the 
control trailer shown, as well as other 
ground-based and airborne equipment. 



New Multi-Channel Data Converter 


Built by Ford Instrument Company, an all- 
solid-stale data converter which can con- 
vert tivo-speed synchro voltages into digital 
output has successfully completed evalua- 
tion tests at Naval Electronics Laboratory. 
San Diego. Calif. The basic equipment can 
be packaged into less than one-half cubic 
foot, making it ideal for aero and missile 
applications. 

Styled the "universal sensor data con- 
verter." this design can also be adapted to 
handle inputs in the form of a-c and d-c 
voltages and resolver voltages. 

Several separate converters have pre- 
viously been necessary to perform the con- 


versions capable of being handled by the 
new device. This is the first time that a 
single, solid-state converter has been able 
to convert inputs of widely diverse nature. 
In addition, the new device can be made 
to translate digital output information 
back into analog terms for actuation of 
analog-type servo and control systems for 
such applications as aircraft flight control, 
missile launching and guidance, and in- 
dustrial control systems. 

Ford Instrument engineers, who have 
been working on the problems of data con- 
version for the past six years, started work 
on the new converter in 1957. 


IFe invite you to lettrn more . . . 

Responsible agencies or industries, 
possessing the requisite security 
clearance and need to know, are invited 
to learn more about Ford Instrument 
capabilities. Ford 
Instrument Liaison Engineers are 
always ready to discuss your new or 
special requirements, and will be glad 
to provide you with detailed 
information on specific 
project capabilities. 


FORD INSTRUMENT CO, 

DIVISION OF SPERRY RAND CORPORATION 
31-10 Thomson Avenue, Long Island City 1, New York 

DAYTON, OHIO HUNTSVILLE, ALA. LOS ANGELES. I 


Dayton 2, Ohio 


Holiday Inn Motel 
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LOCKHEED is manufacturing 66 F-104Gs for West Germany, which will build hundreds under license. Canada will build the CF-104, 
and Japan the F-KMCJ, under licensing agreements. Netherlands and Belgium also are working out F-104 licensing arrangements. 


Lockheed Diversifies for New Markets 


By Russell Hawkes 

Burbank, Calif.— Sales of aircraft ac- 
counted for less than half of Lockheed 
Aircraft Corp.'s total sales in 1959 for 
the first time in the company's history 
and the trend is being paralleled in 
other companies within the industry. 

"Concentric diversification is the way 
Lockheed officials describe their ver- 
sion of the drive for new capabilities 
and markets. The term refers to the ex- 
pansion of existing product lines and 
capabilities, not the establishment of 
radically different ones. 

Realignment of corporation capabili- 
ties to fit a rapidly changing competitive 
picture has demanded a furious pace of 
Lockheed’s concentric diversification. In 
the past 15 months, three subsidiaries 
have been acquired, two more have 
been created out of existing divisions 
and affiliations have been made with two 
foreign firms and one domestic firm. 
Reasons for this and estimates of the fu- 
ture course of the program were out- 
lined to Aviation Week by Dudlev E. 
Browne, Lockheed via' president-fin- 
nance and Dr. Igor Ansoff. head of the 
corporation's Diversification Task Force. 

They predict that the paa’ of Lock- 
heed diversification must slow down. 
Speedy diversification was needed at 
first to catch up with the pace of tech- 
nology and related changes in defense 
contracting patterns. The predicted 


slowdown will not result from lack of 
interest in further diversification, but 
because Lockheed experts arc convinced 
that time is needed to assimilate the ac- 
quisitions already made and allow man- 
agement to adapt itself to new respon- 

Thorough Planning 

Thorough planning and anticipation 
of trends are expected to prevent rapid- 
fire bursts of diversification such as the 


company has just experienced. Even 
technological breakthroughs can be 
forecast to some extent and included 
in corporate plans. 

Though repetitive cycles of intense 
diversification may be avoided, some 
Lockheed officials arc beginning to feel 
that the high rate of technological ob- 
solescence mav demand never-ending 
diversification. However, they have 
noted a trend in the corporation toward 
acquisition of progressively smaller 


Lockheed, Kaiser to Build Azearate 

\viones Lockhecd-Kaiscr Argentina lias been established as an equal partnership 
between Industrias Kaiser Argentina and Lockheed Aircraft International, a sub- 
sidiary of Lockheed Aircraft Corp. The new plane manufacturing company in 
Argentina is in accord with a decree signed recently by Argentina President Frondizi 
to encourage Argentine industrial development. 

Initial product will be the light, single-engine Azearate utility airplane specifically 
developed by Lockhced-Azcaratc. another Lockheed affiliate, and in Italy by the 
newly-formed Aeronautic:! Macchi-Lockhecd partnership (AW Apr. 25. p. 95). 

Avioncs Lockhccd-Kaiscr will start with a working capital of S2 million, con- 
tributed equally by Indnstrias-Kaiscr aud Lockheed International in cash, equipment 
and facilities. A new factory will be built adjacent to Industrias-Kaiser automobile 
plant in Cordoba, a city of 500,000 population about 400 mi. northwest of Buenos 
Aires. Production of the airplane is scheduled to start this year. Several hundred 
persons will be employed when production gets under way. 

The new airplane, whose prototype was test-flown at Lockheed's Georgia Division 
last September and certificated by Federal Aviation Agency last month, is an all- 
metal. high-wing transport carrying six persons or about 1,900 lb. cargo (see p. 67). 

Industrias-Kaiser is 3396 owned by Willys Motors, Inc., a Kaiser subsidiary. 
About 189? is owned by the Argentine government, and the remainder by private 
investors, largely Argentine. 
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Knowmanship in Action 


Bendix cost conference reports 

IMPORTANT PASS-ALONG SAVINGS 

on F-105D Air Data and Instrumentation Systems 


Spelled out to e-p vendors were 
advanced techniques that shaved 
significant dollars from the manu- 
facturing costs of Air Data Computer 
Systems and Vertical-Scale Instru- 
ments for the USAF’s Republic-built 
F-105D Thunderchief. 

Objective was to stimulate E-p’s ven- 
dor organisation into similar types of 
cost reduction effort. 

One successful e-p cost-saving tech- 
nique presented was the use of "elec- 
tronic instructors" on the assembly 


floor. These novel audio-visual aids 
— individually controlled by each 
assembly worker to his own learning 
rate— reduced lead man requirements 
by 80%, cut learning time in half. 
Another technique discussed was the 
replacement of point-to-point wiring 
with prefabricated harnesses to im- 
prove quality, reduce assembly time. 
Other savings noted came from the 
use of close-range slow-motion pictures 
to seek out “lost motion” in assembly 
operations, from the use of tool 
standardization and material han- 


dling innovations, and from the use of 
standardized data. All added up to 
an effective demonstration of how 
e-p knowmanship has saved— and is 
continuing to save — money for 
Republic, the Air Force, and the 
taxpayers. 

This practical, hard-boiled e-p 
approach to getting more equipment- 
per-dollar is another important bene- 
fit of knowmanship. To find out how 
it can work to your advantage in any 
of the product areas listed below, call, 


TECHNICAL KNOW LEDGE + EXPERIENCED MANAGEMENT + SPECIALIZED CRAFTSMANSHIP = KNOWMANSHIP 




companies to fill corresponding needs 
in its capabilities. 

One of the motivating factors behind 
Lockheed diversification was the imbal- 
ance of defense contracting patterns 
caused by the weapon system concept, 
progress in missiles and the relatively 
small ratio of airframe investments to 
total missile system costs. Prime con- 
tracts usually go to the company re- 
sponsible for the most critical element 
in the system. 

The first big guided missiles were air- 
breathing cruise missiles such as North- 
rop Smirk. Chance Vought Rcgulus and 
Martin Matador. Tin’s business naturally 
fell to old-line aircraft companies be- 
cause the missiles were essentially air- 
frames. This could not be said of smaller 
missiles and the first big ballistic mis- 
siles. For the first time. Lockheed and 
the other old-line airplane makers found 
themselves facing outside competition, 
notably from electronics firms. 
Avionics Importance 

Most of the first long-range ballistic 
missile prime contracts came to the air- 
craft companies because the military did 
not immediately appreciate the in- 
creased importance of avionics and the 
lesser demands for the metal-bending 
skills of the aircraft companies. 

'flic situation called for quick adjust- 
ment of the corporation's capabilities. 
In March, 1959. Lockheed Electronics 
and Avionics Division (LEAD) was spun 
off as a separate entity, but certain cri- 
tical skills were still found lacking. In 
May. 19S9, Lockheed agreed to acquire 
Stavid Engineering Co. which became 
a wholly owned subsidiary in Septem- 
ber. Though a small company, Stavid 
had built a respectable reputation for 
its work with advanced radar. In De- 
cember, Stavid and LEAD were joined 
to form Lockheed Electronics Co. 


Lockheed officials foresee the day 
when propulsion will replace checkout 
equipment and guidance and control 
electronics as the critical field in missilrv 
and space technology. This was behind 
the announcement that Lockheed 
would purchase a 50% interest in 
Grand Central Rocket Co. The share of 
missile money assigned to electronics is 
expected to remain high, but as elec- 
tronic engineers perfect their art, com- 
pany officials anticipate a trend back 
toward off-the-shelf purchase of elec- 
tronic components and subsystems. 

lire decision to bm' Puget Sound 
Bridge & Dry Dock Co. of Seattle, a 
shipbuilding firm, was due partly to the 
observation that a large part of the mis- 
sile budget is being assigned to launch 
complex construction, especially if the 


bases arc hardened. The Seattle firm has 
considerable experience in heavy con- 
struction work. 

The Lockheed announcement of 
plans to acquire Colby Steel and Crane 
Co. is related to the purchase of Puget 
Sound Bridge. Colby plants in Seattle 
and Vancouver fabricate steel structural 
components under subcontract for as- 
semble in the Puget Sound Bridge ship- 
yard. In the future, Lockheed plans to 
move Colby under the same roof with 
Puget Sound Bridge so that fabrication 
and assembly will form a single inte- 
grated operation. 

Lockheed officials say the Puget 
Sound acquisition now appears even 
wiser than it did at the time it was 
made. They anticipate that ocean cargo- 
hauling with nuclear-powered vessels 
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LOCKHEED'S board chairman, Robert E. Gross (left) and W. A. Pttlver, Georgia Division vice president and general manager, 
inspect hot cells in Nuclear Research Laboratory at Dawsonvillc, Ga., as remote-controlled manipulator checks radiation effects. At 
right workmen hoist Nike Zens sustainer motor, built by Grand Central Rocket Co., prior to lowering it into an underground 
curing oven where propellant will be poured into its fuel chamber. 


will become a big and highly profitable 
business. Lockheed's Nuclear Products 
Division has built reactors. 

Lockheed's California and Georgia 
divisions are both interested in the ver- 
tical lift field. California Division is 
working on the CL-379 tilt-wing turbo- 
prop Army liaison plane and a helicop- 
ter. A prototype of the helicopter 
crashed recently in flight test (AW 
Mar. 21. p. 37). The twin-engine CL- 
379 is being designed especially for for- 
ward area work with ground troops. No 
civilian market is foreseen, though the 
same principles could be used in civil 

Ccorgia Division has offered Army a 
proposal for a two-place VTOL aircraft 
using jets deflected through the fuselage 
bottom from a pair of turbojets located 
at the wing roots. Thrust is augmented 
by entraining ambient air through louv- 
ers in the fuselage top. Propulsion sys- 
tem is switched over to forward thrust 
bv re-positioning the deflector valve to 
direct exhaust gases through the engine 

Lightplane Field 

The corporation is exploring the light 
aircraft field through Lockheed- Azcar- 
ate. a Mexican affiliate, and Acronautica 
Macehi. an Italian firm in which Lock- 
heed is buying a substantial minority in- 
terest. LASA-60, light utility aircraft to 
be built by Lockheed-Azcarate, was de- 
signed by the California Division. 

Ceorgia Division is try ing to sell the 
-Super Hercules, stretched version of 
USAF C-l 30 cargo transport to civilian 
airlines (AW May 16. p. 39) but cor- 
porate officials believe the air cargo mar- 
ket will not achieve its potential until 


ground handling dclavs and costs arc 
reduced. California Division is seeking 
a solution. 

An anomaly among Lockheed subsidi- 
aries and affiliates is Pacific Finance Co., 
which was acquired in 1946 with an eye 
to financing a boom for small aircraft, 
then foreseen. When the boom failed 
to materialize. Pacific Finance devoted 
its resources largely to automobile and 
home loans, making it the single exam- 


ple of non-coneentric diversification in 
the Lockheed stable. It is expected to 
serve as financier for the Lockheed- 
Azcarate LASA-60 program, coming 
into its planned role 13 years later. 

The term, "concentric diversifica- 
tion." means setting up new organiza- 
tions to improve competence in fields at 
the edge of the company’s existing ca- 
pabilities. For instance, an aircraft 
manufacturer naturally develops some 



TRACKING antenna was designed and built by Lockheed Electronic Co.’s Military Systems- 
Stavid Division, at Plainfield. N. J. Antenna is an advanced technological contribution in 
the area of long-range missile detection and high-powered radars. 
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In super-precision high speed gyro rotors for guid- 
ance systems ... or in delicately precise instru- 
mentation . . . more and more missile manufacturers 
are turning to New Departure for proven reliabilily! 

N.D. reliabilily starts in design constant research 

in bearing geometry, metallurgy and lubricants 
enables N.D. to create the new and unorthodox 
designs that are solving today's speed, temperature 
and miniaturization problems. 

N.D. reliability is maintained in manufacturing . . . 
where advanced methods and successive inspec- 
tions pay off in unerring prototype precision and 
uniformity ... to ASA and AFBMA standards. 


N.D. reliability costs no more . . . the growing 
number of America's leading missile manufacturers 
that are counting on N.D. reliability is proof in 
itself ... it costs no more. In fact, many manu- 
facturers find it costs less! 


N.D. availability is added assurance . . . while 
original orders are delivered in quantity when and 
where they're needed, strategically located inven- 
tories prevent lost time and shortages in vitally 
important missile projects. 

For immediate information call or write Department 
L.S., New Departure Division, General Motors 
Corporation, Bristol, Connecticut. 
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competence in avionics and a missile 
airframe builder naturally learns some- 
thing about propulsion. Concentric di- 
versification is to form separate organi- 
zations based on these peripheral 
capabilities and market them outside 
the companv. Bv so doing, a new, wider 
periphery of capabilities and markets is 
built, setting the scene for a new round 

Lockheed is strongly identified with 
its products, as are the other old-line 
airplane builders. Because of this, its 
diversification program is a process of 
broadening product lines. It will not 
become a holding company. 

Lockheed officials back the concen- 
tric diversification system because the 
parties in a merger can get cost-free 
technical, productive or administrative 
power from each other if their opera- 
tions arc closely related. They apply the 
term "conglomerate'' to other patterns 
of diversification. The word refers to a 
process of acquiring or creating new 
companies for their profit or financial 
stability without regard to operational 
tie-ins. The result is a stable, profitable 
"conglomeration" of unrelated products 
and capabilities. 

Lockheed executives list three varia- 
tions on the concentric diversification 
theme and have used all of them. They 

• “Build-up" of a new or peripheral 
capability by adding to the existing staff 
and constructing new facilities. 

• "Spin-off" of intramural departments 
or groups to form new divisions or sub- 
sidiaries when their strength, size and 
the extramural market for their capabili- 
ties justify the action. There arc advan- 
tages in allocating specialized overhead 
costs to specialized product groups while 


sharing general overhead costs at the 
corporate level. There are also advan- 
tages in segregating fixed-price from 
eost-plus-fixcd-fec operations and sep- 
arating technical arts which serve dif- 
ferent markets. 

• Acquisition by merger of outside com- 
panies with related operations. 

Acquisition of outside companies is 
the quickest and probably the most re- 
warding of the three, but it also is the 
most complicated. To find and analyze 
potential mergers, Lockheed created the 
Diversification Task Force. Hie task 
force reports directly to a policy com- 
mittee headed by Robert E. Gross, 
chairman of the board. 

Critical Skills 

Decision to consider possible mergers 
is made if critical skills for entry in a 
desirable new field arc found to be lack- 
ing in existing div isions. Task force pro- 
cedure is to examine the needs of the 
corporation, search industry for merger 
opportunities, evaluate alternatives and 
establish a strategy composed of broad 
rules for selecting the right alternative. 
If the task force recommends acquisi- 
tion of a company, the policy commit- 
tee will appoint a negotiator from the 
top echelon of the corporation. 

Dr. Ansoff reports there is no simple, 
objective yardstick by which to measure 
the wisdom of acquiring a particular 
company. A minimum of 20 financial 
indices and ratios are used in the analy- 
sis but the final decision rests heavily 
on the business insight of corporate 

One criteria which can squelch any 
possibility of acquiring a large company 
is its price-to-earnings ratio. If the ratio 
of price on the open market to earnings 


per share is much higher than Lock- 
heed's, an exchange of stock results in a 
dilution of earnings on Lockheed stock. 
The Lockheed price-earnings ratio is 
typically around 7.5. Electronic com- 
panies are usuallv around 20 and rocket 
manufacturers may be as high as 100. 
Lockheed executives call the stock of 
high ratio companies "Chinese money," 
because of its low value in an exchange 
of stock. High ratios discount earnings 
far into the future. The low price-earn- 
ings ratio of aircraft companies such as 
Lockheed is obviously a stumbling block 
in a diversification program. 

Tire two other most important fac- 
tors are profit outlooks and the degree 
to which the new company’s operations 
would fit in with those of the corpora- 
tion. If the fit is not mutually profitable 
in respects other than financial, Lock- 
heed probable would not be interested. 
The Policy Board and the Diversifica- 
tion Task Force have turned down 
clearly profitable mergers for failing to 
fit into the concentric diversification 
pattern, according to Dr. Ansoff. 

Browne says Lockheed must grow 
to give the company’s best employes 
opportunities for advancement, or the 
firm can expect to lose them. It also 
must grow to make its stock attractive 
to the public and to attract lenders. 
Browne quotes a study which shows 
that the dS leading corporations in the 
country record a steady 9% per year 
growth in volume. 

Diversification is necessary for growth 
because Lockheed’s traditional aircraft 
market is limited. The military services, 
predominant airplane buyers for 20 
years, no longer provide a market which 
will support the desired growth rate. 
Under the present constant-lcvel-of-ap- 
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From nebulous idea to exact Mil-Spec in the finished product— American Electronics' Ground Support 
Division has the "can do" to cover every phase of your Electronics Ground Support needs. With years 
of depth in electronics skills keyed to Ground Support applications, this experienced group of spe- 
cialists ensures mastery of support techniques imperative in meeting ultra critical military requisites. 
Whatever your function in the total defense picture, when seeking proven electronic ground support 
capability — to develop and deliver precision products with utmost reliability — look to the Ground 
Support Division of American Electronics for complete assistance and service. 
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propriations philosophy, the entire de- 
fense market is shrinking relative to the 
Gross National Product and the propor- 
tion of the market assigned to aircraft 
is being compressed by missiles. 

Lockheed's historic share of the de- 
fense market has been about 7%. 
Browne said Lockheed cannot increase 
its share at the expense of competitors 
because the Department of Defense is 
under continuous pressure to spread its 
purchases geographically and keep com- 
panies with important productive ca- 
pacity from going out of existence. 

Commercial transport aircraft buyers 
have long been a fruitful source of' in- 
come for Lockheed but the market is 
nearing saturation, for the moment, and 
production rate of the turboprop Elec- 
tra is being tapered off to bring it closer 
to the expected rate of new orders. 

In response to all these pressures, 
Lockheed has: 

• Diversified its military' products to 
keep its 7% of the defense market, or 

• Sought overseas markets for its mili- 
tary products as a partial remedy for 
the shortcomings of the U. S. defense 
market. 

• Broadened its line of products and 
ventured into new markets. 

Lockheed hopes to increase its oper- 
ations in civilian markets to obtain the 
stability' so obviously lacking in the de- 
fense business. A highly tentative goal 
is one-third of corporate earnings from 
non-defense markets. Earnings arc a 
larger percentage of sales in non-dc- 
fense business, sc the fraction of cor- 
porate sales assigned to non-defense 
markets would be. perhaps, one-fifth or 
one-fourth. 

Lockheed has no interest in the con- 
sumer market. Browne points out that 
consumer sales are almost completely 
dependent on short term popularity' ob- 
tained by aggressive and costly promo- 
tion rather than intensive, exp 
necring, which is the forte of 

missile, electronics and heavy construc- 
tion companies. 

The concentric diversification phil- 
osophy is based on maintaining a high 
percentage of common problems and 
techniques among corporate divisions 
and subsidiaries. Therefore, all Lock- 
heed products are likely to remain 
heavily engineered. 

Since an important aim is to balance 
the cyclic instability of Defense De- 
partment contracting, Lockheed officials 
looked for markets which are counter- 
cyclic to the defense business. They 
found one in road-building and heavy 
construction, for the government puts 
more money into highways, dams, 
schools, etc., when defense spending 
is pared. Puget Sound Bridge gives the 
corporation an entry in this field. The 
Diversification Task Force has been 
looking for a suitable company to ac- 


quire which could produce heavy con- 
struction equipment. So far, the search 
has been unsuccessful. 

Lockheed civilian products probably 
will be limited to durable goods for 
producers. Hie corporation’s capabili- 
ties in electronics and computer tech- 
nology' will be marketed in the fonn of 
industrial or commercial automation. 
Lockheed proposes to tailor its new 

computer products to specific design 

requirements. 

Reduced size and productive capabil- 
ity probably is in the future for Califor- 
nia Division, historically, the core of the 
company. However, its technical capa- 
bility will increase, according to divi- 

sion vice president and general manager 
Burt C. Monesmith. In five or 10 
years, employment and net worth of 
the division is expected to fall 10 or 
15% and it will operate fewer facilities, 
but the diversity and strength of the 
scientific and engineering departments 
should rise sharply. 

As much as 50% of the division's 
business may be non-aircraft operations. 
The division has already been doing a 
surprisingly wide variety of business 
ranging from the conducting of im- 
portant solar research as part of the 
U. S. effort in the International Geo- 
physical Year, to structural subcon- 
tracting for other airframe builders and 
high stress plastic manufacturing. 
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NLS SERIES 20 ... When the combi- 
nation of reliability, speed and accur- 
acy is of uncompromising importance 
— you can't afford to gamble on 
“second best” digital measuring equip- 
ment ! NLS Series 20 instruments are 
field-proven in the most critical appli- 
cations — missile and electronic sys- 
tems checkout, automatic process 
monitoring, sophisticated laboratory 
research. Be sure — specify NLS Series 
20, the instruments selected by major 
missile manufacturers after thousands 
of hours of competitive life testing. 
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Small and light enough to hold in your hand. Less 
than one tenth the cost of full guidance. Yet able to 
keep a short-range missile’s boost trajectory straight 
and its impact dispersion 
small. . . . That's Giannini’s 
newly developed inertial 
platform. . . . Exclusive 
Giannini components make this 
startling innovation possible. 
They demonstrate again Gian- 
lini’s diversified capabilities. 
Giannini has ample depth of 
» experience in — Air Data Instru- 
ments • Inertial Instruments • 
Servo Components — from that depth comes a standard 
of performance best appreciated by those whose projects 
depend on Giannini subsystems daily .. .for better meas- 
urement and control . . .everywhere on earth and above it. 
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AVIONICS 


Arinc Unveils New Avionic Reliability Data 


By Pliflip J. Klass 

Dayton— New data for advance pre- 
diction of avionic equipment reliability, 
which reveals that reliability falls off 
more sharply than previously thought as 
equipment complexity increases, was 
disclosed here during the recent Na- 
tional Aeronautical Electronics Confer- 
ence (Naecon). 

Analysis of data for a variety of air- 
borne, shipboard and ground-based 
equipment shows that the relationship 
between reliability and complexity is not 
a linear one, George T. Bird, Arinc Re- 
search Corp., reported. Arinc Research 
Corp. specializes in reliability problems. 

This means that while a one-tube air- 
borne analog type system will operate 
an average 21,700 hr. before failure, a 
1,000-tube system can be expected to 
operate for only 2.2 hr. before failure, 
not 21.7 hr. as previous theory sug- 
gested. The foregoing figures arc based 
on a design without redundant circuits. 
Prediction Formula 

Analysis of data on reliability of a 
number of different airborne, shipboard 
and ground-based systems in field use, 
collected by Arinc, Bell Telephone 
Laboratories, Vitro, Radio Corporation 
of America and others, indicates that the 
following "complexity de-rating” should 
be employed in predicting the mcan- 
time-between-failurc (MTBF) of elec- 
tronic systems: 

• Airborne: MTBF = 21,700 (XT'” 

• Ground/Ship: 

MTBF = 187,000 (N)"* 

Tire factor “N" is the number of non- 
iedundant “active clement groups,” 
called “AEGs” for short. An active cle- 
ment group consists of a tube or 
transistor and its related circuit compo- 

For example, an AEG for a transistor- 
ized equipment consists of one transis- 
tor, plus one diode, three resistors and 
two capacitors. In addition, the AEG 
includes the following, figured (for con- 
venience) per 1,000 transistors: 50 in- 
ductors, 10 power transformers and 
chokes, 10 IF and pulse transformers. 
10 motors, 25 relays, 100 variable re- 
sistors, 100 switch contacts, 20 jacks and 
plugs, 10 receiving-type vacuum tubes 
and two special purpose tubes. 

The reliability prediction chart, called 
a "scattergram," which Arinc has de- 
veloped shows the actual reliability' ex- 
perienced in the field for a number of 
military equipments, whose design age 
ranges from two to 10 years. Bird said. 


These encompass a variety of types, 
ranging from airborne bomb-navigation 
systems to ground-based communica- 

Thc Arinc scattergram shows the in- 
herent, or “true random” failure rate 
per basic AEG when used in analog 
circuits. This ranges between one and 
three failures per million operating 
hours, with an estimated mean of 1.2 
failures per million hours. This figure 
assumes that parts whose deterioration 
patterns are Gaussian are replaced by 
preventive maintenance before actual 
failure. Also, that initial design debug- 


ging has eliminated the "maverick" tol- 
erance problems and that parts testing 
has eliminated the initial defectives. 
Bird said. 

Preliminary data on digital-type cir- 
cuits indicates that they will have a 
somewhat higher basic reliability (lower 
failure rate) than the basic analog type 
circuit, Bird said. However, the data at 
present is not sufficient to establish a 
basic digital data rate, although the pre- 
liminary estimate is shown dotted on 
the Arinc scattergram. 

Ground-shipboard equipment experi- 
ences a mean failure rate of 5.5 malfunc- 
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NEW DATA for predicting reliability of avionic equipment, based on actual field perform- 

off more sharply with increasing complexity than previous theories indicated. Reliability 
of satellite avionics equipment is expected to be comparable to that of ground/shipboard 
equipment. Scattergram was prepared by Arinc Research Corp. 
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FOR RELIABILITY UNDER SHOCK LOADS 
AND HIGH HEAT...SPECIFY MIDVAC STEELS 



Where metal parts must stand the sudden shock of heavy loads, as on plane landing 
gears ... or the high heat of jet engines Midvac Steels offer the answer. The Mldvac 
Process of consumable electrode vacuum melting produces metals with increased tensile, 
higher impact properties, improved stress rupture strength at elevated temperatures, 
and longer fatigue life. 

Midvac Steels are offered in many alloys (some are shown in table below) as billets 
or forgings for the production of forgings to meet the most critical design specifications 
of today's space age. Complete details on Midvac Steels, plus comparative analysis of 
leading super alloys are available in new Midvac Steel Booklet.Write for your copy to . . . 

MIDVALE-HEPPENSTALL COMPANY 

Subsidiary of Heppenstall Company, Pittsburgh, Pa. NICETOWN, PHILADELPHIA, PA. 
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tions per million hours of operation, 
considerably lower than the 46 failures 
per million hours, both for a single (one) 
AEG. The failure rate of airborne 
equipment when operated under bench- 
test conditions is roughly midway be- 
tween ground/shipboard and normal 
airborne failure rates. 

The Arinc chart shows the "com- 
plexity de-rating" which must be ap- 
plied as the number of AEGs increases 
in the form of cross-hatched bands. 
These drop off more sharply than the 
theoretical values (at a 43 deg. angle) 
previously used in predicting equipment 
reliability. 

Adjustment Factor 

One reason for the fall-off in relia- 
bility with increased complexity. Bird 
speculates, is that increased complexity 
usually results in an increased number 
of knobs and other adjustments by 
which the operator can compensate for 
deterioration in performance or degrada- 
tion of individual subsystems. As the 
number of such adjustments increases, 
the burden on the human operator in- 
creases and he is less able to take effec- 
tive and timely action to correct the 

Although only limited data is avail- 
able on the reliability that can be ex- 
pected in satellites and space vehicles, 
it indicates that the failure rate will 
approximate that of ground/ shipboard 
equipment, Bird said. This is substan- 
tiated by intuition on the basis that 
the environment in space should be 
relatively favorable, with no sudden 
or large changes of temperature, no 
shock or vibration, except for the initial 
launch conditions. 

Future Satellites 

Because of payload limitations im- 
posed by rocket booster power, most 
satellite equipments have necessarily 
been limited in their complexity. With 
the advent of larger boosters, and the 
more sophisticated payloads they make 
possible, designers of satellite avionics 
equipments are going to run headlong 
into the “complexity derating” factor. 

If satellite payload reliability proves 
comparable to ground/shipboard equip- 
ment reliability, a system of 100 
AEGs complexity approximately 733 
total components), can be expected to 
operate for only about a month. This, 
in terms of complexity, is roughly the 
equivalent of a Tacan navigation set. 

Assuming that a communications 
satellite can be built with a complexity 
of around 100 AEGs. a 10:1 or greater 
improvement in reliability would be 
needed to give it a useful life of one 

One partial solution, Bird pointed 
out, is the use of redundancy in pay- 
load design. That is, providing one or 
more backup circuits or subsystems 
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120 Hours of Useful Engine Life 
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A leading corporate operator was 
having oil pressure drop and pro- 
peller operating difficulties in one of 
the Airwork overhauled engines on 
his DC-3. The problem, to the oper- 
ator’s point of view was serious 
enough to justify ordering the engine 
removed from service some 120 
hours before routine schedule. 

The pilot called Airwork for an 
exchange engine. We called one of 
our Field Service Engineers, asked 
him to check on the problem. He 
was on hand the next day and pin- 
pointed the difficulty to a damaged 
propeller oil transfer seal. Three 
hours later, that airplane was back in 
operation and the engine ran out its 
full service life without trouble. 

Airwork has three Field Service 
Engineers: Service Manager Bob 
Scott in Millville, Field Service En- 
gineers Neil MacEachern in New 
York; and Tom Toscani in Cleve- 
land. These men cover the East, 
working with customers to help 
them get the full measure of trouble- 
free hours built into every Airwork 
overhauled engine. This service, too, 
is an Airwork "Extra" 

P.S. To eliminate this type of 
oil leak in the future, Airwork 
has incorporated, as an “op- 
tion", a specially designed pro- 
peller oil transfer system for 
applicable engines. Phone our 
Service Department for details. 
TAylor 5-6000 (Millville). 
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TWO POTS 
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pressure 

measurement 


Here’s a rugged pair- 
one for low pressures and 
one for high pressures— 
that can really take shock 
and vibration. That’s why 
accurate in-flight missile 
pressure measurement is 
their particular specialty. 
THE HIGH-PRESSURE 4-383 
comes in gage and absolute 
models that measure 
pressure from 600 to 3500 
psi. It’s a helical Bourdon 
tube instrument, oil filled 
and featuring welded 
construction of 304 
stainless steel (no gaskets 
or O-rings) . . . fail-safe 
case that takes 5000 psi 
... vibration resistance 
to 35 g’s. 

THE LOW-PRESSURE 4-380A 
uses a force-summing 
pressure capsule and a 
pot to measure absolute, 
gage, or differential 
pressures from 0 to 100 
psi. It features a balanced 
dual flexure pivot for 
extreme resistance to the 
effects of shock and 
vibration. 
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with provisions for switching in the 
backup for a defective circuit or sub- 

Howcvcr, this adds to payload size 
and weight, and adds to the complexity 
of switching circuitry which in itself 
tends to reduce some of the gain from 
redundancy. 

Reliability Effort Needed 

"There is always the tendency to 
want to shoot first and ask questions 
later,” Bird said in discussing space 
programs. “The space business is too 
costly to permit us to shoot without 
first verifying that interim reliability 
goals have been met. While reliability- 
assurance, like quality control, is often 
regarded as a lackluster function, it is 
a function which in the space program 
will be vital . . . Bird said. 

He cautioned that the following is 
required to prerent space from becom- 
ing “a multi-billion dollar orbiting junk 

• Functional simplification of space 
systems through a sacrifice of sophisti- 
cation or a reduction in precision to 
avoid unnecessary complexity. 

• Multiple-redundancy at component 
and subsystem levels. 

• Reliability assurance program which 
will guide, specify, test and demon- 
state reliability progress from the parts 
level upward. 

RADC Is Operating 
Language Translator 

Washington— Automatic language 

translator with ultimate capability of 
translating Russian scientific and tech- 
nical literature into English at the rate 
of 35 words a second is being operated 
at the Rome Air Development Center, 
it was disclosed here. 

The translator, developed over the 
last several years by Air Force engineers 
and several contractors, has been in 
experimental operation since June, ac- 
cording to Rep. Overton Brooks (D.- 
La.), chairman of the House Commit- 
tee on Science and Astronautics, which 
is looking into machine translation de- 

Present translations are performed on 
a crude word-for-word basis but give 
the sense of the original. This will be 
improved later this year when a word 
analyzer, which will correct grammar, 
goes into operation. The analyzer is 
being developed by International Busi- 
ness Machines Corp. 

The language translator is limited 
by the inability to feed the machine 
Russian at speeds comparable to its 
translating ability. A typist, for ex- 
ample, working on a Russian keyboard 
can only prepare 40 words a minute on 
tape. This fall, however, Baird-Atomic. 
Inc., is expected to deliver to RADC 


Space Data Capacity 
Dayton— Data capacity (bandwidth) of 
space' vehicle telemetry systems is in- 
creasing so rapidly that by next year it 

faster, from the moon to the tracking 

can be transmitted from Woomcra to 
Los Angeles, Calif., according to Dr. 
Henry L. Richter, Jr., of Jet Propulsion 
Laboratory. Speaking at the recent Na- 
tional Aeronautical Electronics Confer- 
ence here, Richter predicted that space 
vehicle telemetry bandwidth would reach 
a megacycle for lunar distances by the 
mid-sixties, adequate for slow-scan, high- 
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a high-speed print reader, which will 
boost the input capability to 2,400 
words a minute. An earlier electronic 
print reader made by Intelligent Ma- 
chines Research Co. is now in use with 
the translator. 

Key portion of the translator is an 
IBM-developed memory unit that can 
store 550,000 Russian-English words. 
As the Russian words are fed into the 
translator on punched tape, they arc 
converted into electrical signals 
matched with coded equivalents on the 
memory unit, and the English transla- 
tions arc read cut on an electric type- 
writer. Any word can be located in the 
memory unit in less than one 300th of a 
second, according to a House com- 
mittee report. 

The Air Force is only one of a num- 
ber of government agencies, including 
the Central Intelligence Agency, the 
Army and the National Bureau of 
Standards, which are understood to be 
interested in machine translation of the 
Russian language. The U. S. govern- 
ment is presently spending about SI. 5 
million on manual translation of Rus- 
sian into English. 

Other organizations known to be 
working on different aspects of machine 
translation include the Rand Corp., 
Thompson Ramo Wooldridge, Harvard 
University, Lincoln Laboratories of 
Massachusetts Institute of Technology, 
Syracuse University, Georgetown Uni- 
versity and Air Force’s Cambridge Re- 
search Center. 

Under Rome Air Development Cen- 
ter contract, Syracuse University is ex- 
ploring means of transmitting graphic 
as well as written material. Design 
for construction of such a machine will 
get under way this month, according 
to the committee. 

A dictionary as well as the word ana- 
lyzer are undergoing development at 
IBM. A lexical buffer which can store 
words coming from the dictionary in 
complete sentences was recently added 
to the translator. 


It’s going into wind tunnels and rocket test stands . . . into 
airborne instrumentation . . . into the same rugged applica- 
tions where you’ll find many of CEC’s growing family of 
unbonded strain-gage pressure transducers. This new 
spring-type sensing element assures linearity and hysteresis 
of 0.5% of full scale . . . zero shift of 0.01% and sensitivity 
shift 01005% of full scale per degree F. 


Meet CEC’s pressure transducer family . . . 
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Improved Typo 4-323 . . . 
for measurement to 10,000 psi, 
now expanded downward into 



lower ranges of absolute, gage 
and differential pressures. 



Bulletin CEC 1620A-X r 12. 



New version Typo 4-327... 
for gage and absolute pressure 
measurement to 5,000 psi, 
now has a true flush diaphragm 
capable of measurement to 5 psi. 



Bulletin CEC 3626-X8. 

Brand new Type 4-325 . . . 



weighs only 8 grams, is less 
than 1 inch in diameter. 
Bulletin CEC 3630-X4. 
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Metallurgical Memo from General Electric 


G-E Vacuum-Melted Alloys 
Now Conquer 

Wide-Gap Brazing Barriers 



Wide-gap brazing alloy is applied to turbine nozzle assembly. Vanes are tack-welded in position prior to brazing. 


New G-E Wide-Gap Brazing Alloys offer: 


• New brazing techniques 

• Bridging of joint clearance up to .060 in. 

• Faster, more simplified job fabrication 

• Extreme cleanliness provided by induction 
vacuum melting 


• Improved erosion characteristics 

• Solution to many problems of distortion and 
stress relieving associated with fabrication 
by welding 

• Lower manufacturing cost 


Looking for new methods of fabricating high-temperature metals? 
Nothing can equal G-E vacuum-melted brazing alloy powders for 
critical applications. All provide the ultimate in exacting chemical 
control and extreme cleanliness which air-melted alloys cannot 
match. 

Now this latest G-E brazing “breakthrough” of wide-gap alloys 
extends the use of brazing to a new, wider scope of joining 
applications. 

Get all the facts about G-E vacuum-melted brazing alloys as a 
short-cut to lower cost manufacturing methods. Write: Metal- 
lurgical Products Department of General Electric Company, 
11107 E. S Mile Blvd., Detroit 32, Michigan. 
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IR Velocity/Height Computer Studied 


By Barry Miller 

Paramus, N. J.— Airborne computer 
which will employ detection of infrared 
radiation emitted bv the earth to de- 
termine the velocity/height ratio of a 
photo reconnaissance aircraft to ac- 
curacies approaching \% or better is 
entering the final stages of development 

Known as a velocity/height (V/Il) 
computer, it is being built in the labo- 
ratories of the ACF Electronics Divi- 
sion of ACF Industries. Inc., for Air 
Force under a 5100,000 study contract 
from the Wright Air Development 
Division (AW Aug. 24, p. 116). Pursu- 
ing a different approach, another com- 
pany. Chicago Aerial Industries. Inc., 
working under a parallel WADD con- 
tract, also is developing an infrared re- 
sponding V/H computer which is 
scheduled for comparison with the 
ACF Industries device. Both computers 
are to be completed early this summer. 

V/H computers help solve the prob- 
lem of blurred films which arise when 
film speed through a camera is not 
kept constant in relation to aircraft 
specd/altitude. The computer deter- 
mines the velocity/height ratio and 
then provides signals which can be 
used to maintain film at proper speed. 
Normal accuracy of V/H computers, 
industry sources say, is slightly better 
than 3%, Laboratory accuracy of the 
ACF computer is better than 1?£, ac- 
cording to Ken Ward, a senior physicist 
on the project. 

Altitude Capability 

The device is expected to be able to 
operate at altitudes of 500 to 100,000 
ft. with a V/H range of 0.01 radians/ 
sec. to 10 radians/sec. 

According to ACF. the computer 
will sense infrared radiation emitted 
from the earth during day or evening 
hours and also distinguish cloud cover. 
The radiation is detected by two ther- 
mistor bolometer detector cells, which 
are pointed at different angles toward 
the ground. When one cell senses a 
variation in radiation, a signal is gener- 
ated, followed an instant later by an- 
other signal generated as the second 
detector senses the same object. 

This time interval between the detec- 
tion of any ground object by both bolo- 
meters is then measured by an autocor- 
relation technique. The time interval 
is inversely related to the velocity/ 
height ratio and the processed informa- 
tion from the system controls a servo 
which adjusts film speed. 

Tlie time interval is extracted from 
the signals generated by the two cells, 
ACF explains, by delaying the first 




signal with a variable-speed magnetic 
tape mechanism. Then, the signal is 
recorded and played back, the company 
says, with a delay directly proportional 
to the distance between record and 
playback heads and inversely with tape 
velocity. About 100 ft. of tape in a 
single continuous loop is employed. 
The tape not passing through the 
record and playback heads is stored in 
a special magazine. Used tape can be 
cleared by an erase head. 

Error Signal 

An autocorrelation technique which 
involves the average of the integral of 
the product of the derivative of one 
signal and the second signal itself gives 
an error signal which is proportional in 
sign and magnitude to the error in tape 

An induction motor functions as the 
correlation detector— the output of a 
tachometer coupled to the induction 
motor controls the speed of the tape 
through the motor. Because the speed 
of the tape drive motor is inversely 
proportional to the time interval be- 
tween detection by the two cells, it is 


directly proportional to the velocity/ 

I/rift angles up to 15 deg. can be 
corrected with another infrared cell, 
ACF savs. The time delay between the 
two cells will vary with drift angle. An 
additional pickup head on the tape 
mechanism processes the drift signal 
provided by the drift cell. 

To keep the sensor pointed in the 
same direction as the camera, ACF 
engineers will mount the cells, collect- 
ing mirror and chopper on the inner 
camera gimbal of a two-gimbal stabi- 
lized platform. This arrangement, they 
say, will also minimize the effects of 
structural bending, pitch and roll of the 

Increased Range 

For increased V/TI range, two sets 
of cells arc used with separate pickup 
heads on the tape mechanism. Each 
set is positioned so that it shares the 
total dynamic range. Switching cells 
and heads require that the tape mecha- 
nism operate over a 30:1 range whereas 
the dynamic range of V/H is 1,000:1 . 
Two cells are also included for drift 
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Sylvania Gold Brand Tubes 
help high-performance aircraft 

pick a 
sure-footed 

path 

Sylvania Gold Brand Tubes give added reliability to 
communications and avigation equipment-help aircraft 
follow an unerring path from take-off to touchdown. 

When you need replacement tubes for your electronic 
equipment, gain the reliability of Gold Brand Tubes. 

Gold Brand types like GB-5654, sharp-cutoff pentode, 
and GB-5814A, medium-mu double triode, are proven 
under severe environmental tests-450g and 165°C. They 
are subjected to exhaustive tests for early-hour fatigue, 
long life, stability, electrical characteristics and heater-cycling capabilities. 
Replace with Gold Brand Tubes-your best assurance of reliability. 

Call your Sylvania Industrial Tube Distributor for prompt service. Ask for 
the informative "Gold Brand Reliable Tubes” brochure. Or, write Electronic 
Tubes Division, Sylvania Electric Products Inc., Dept. 105, 1100 Main St., 
Buffalo, New York. 


SYLVANIA 
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correction over two ranges. The cells 
are small— the six of them with tem- 
perature compensating elements arc 
mounted on a I in. diameter disk. 

Cell assembly accounts for the bulk 
of the cost of the V/H computer, ACF 
says, but this cost may be reduced in 
quantity production. 

Only moving part in the optical head 
is a chopper which modulates the bolo- 
meter signals. The chopper contributes 
about 1 % of the optical assembly 

The tape drive motor, as indicated, 
rotates at a speed which is proportional 
to V/H. A synchro generator geared to 
the motor provides an output which 
can control the film through the 
camera. 

In operation, ACF explains, an ap- 
proximate V/H indication is obtained 
by breaking the feedback loop to the 
drive motor and varying tape speed for 
maximum correlation. At this instant, 
tape speed is locked into a memory 
circuit and the loop is closed. V/H 
changes, the company says, arc then 
automatically measured by the correla- 
tion equipment and transmitted to the 
tape drive. 

Tire drift pickoff head on the tape 
mechanism, the firm explains, is so lo- 
cated that when the drift angle is com- 
pletely compensated by rotating the 
camera or other mounting platform in 
the proper direction, drift signal delay 
results m maximum autocorrelation. 
Cloud Patterns 

Cloud discrimination is possible with 
this system, ACF says, because of a 
difference in the signal frequency 
spectra of the clouds and the ground. 
Ground signals are of higher frequencies 
because successively viewed ground ob- 
jects produce more frequent and abrupt 
changes in radiated energy than are 
produced by slowly varying pattern of 
the surface of typical clouds. 

Differentiation is performed in one 
signal channel and it produces different 
effects for ground and cloud types of 
signal. Although ground and cloud 
signals have the same total rms values, 
the rms value of the differentiated 
ground signal is much larger than the 
corresponding cloud signal, the com- 
pany points out. This makes cloud dis- 
crimination possible. 

For the detectors, thermistor bolo- 
meters were selected despite their lower 
signal-to-noise ratios, by a faotor of four, 
than those of lead selenide cells. The 
latter, however, require cooling and 
have a larger response to reflections 
from the atmosphere. 

Chicago Aerial Industries has been 
examining lead sulphide, photo duo 
diodes and silicon sensors as possible 
detectors for its IR tracker head plat- 
form. Probable final choice, according 
to the firm, will be the photo duo diode. 
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Now Check these Proofs of Reliability... 



Variation In h„ during a 35-r 
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The transistor that helped build an industry 
...designed, built and introduced by RCA... 
chosen by top manufacturers for the finest 
computers. ..the RCA-2N404 has set new stand- 
ards of reliability for transistorized computers 
Outstanding new achievements of operating reliability, long life, 
and stability are being made by the RCA-2N404 germanium 
p-n-p medium-speed switching transistor. Stringent long-term 
life tests and dynamic in-circuit performance checks, both at 
maximum ratings, provide additional proof of the bedrock re- 
liability of the RCA-2N404. 

Here are the results: 

( 1 ) Representative samples of the RCA-2N404 computer tran- 
sistor have now passed 1 2,000 hours of operating life at maxi- 
mum ratings. The curves at the right show the remarkable 
stability of transistor parameters over this exceptional time 

(2) Samples from every lot of RCA-2N404 transistors are 
tested at maximum ratings for 1,000 hours. During 1959, al- 
most 6,000,000 transistor test-hours at 85°C junction tempera- 
ture were logged. 

Why not call your RCA Field Representative today for the 
full story on the RCA-2N404 and the RCA-2N404 designed to 
meet military specification MIL-T-19500 20 USAF. For tech- 
nical information write RCA Commercial Engineering. Section 
E-112-NN, Somerville, N. J. 
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After 31 years of continuous growth and 


We’re changing 

The Bendix 


To reflect our dynamic growth in such fields as 
electronics, missiles and space, automotive, weapons systems, 
computers, machine tools, instrumentation, nuclear technology, 
hydraulics, meteorology, electrical, marine and 
others, we are dropping "Aviation” from our 
corporate name on June 1, 1960. We do not wish to convey 
the impression that our products and skills are limited 
to the field of aviation alone, although aviation products 
accounted for billings of $388,700,000 in 1959. 


Today Bendix — through 25 divisions and 16 sub- 
sidiary and affiliate companies around the world — 
serves many fields. 

Our success in the rapidly expanding age of avi- 
ation has long obscured the fact that the Bendix® 
automobile starter drive was the company’s first 
major product. Bendix introduced the type of four- 
wheel brakes that over the years has been used on 
most makes of cars. Bendix also pioneered auto- 
motive power brakes and power steering. Our auto- 
motive business in 1959 totaled $114,300,000. 

A notable trend in Bendix’ recent history is the 
utilization of electronics in many of our major fields 
of activity. These range from automobile radios to 


aircraft and industrial communications and auto- 
matic flight controls . . . from electronic computers 
and data processing to numerical tape control 
systems for machine tools . . . and from transistors 
and ship-to-shore telephones to sonic cleaning and 
undersea sonar detection equipment. Approximately 
40% of Bendix products are electronic, including 
air defense radar which today guards 25 million 
square miles of the earth's surface. 

Missile and space equipment accounted for 
$103,000,000 of our total business of $689,692,312 
in 1959. In addition to being the prime contractor 
for two important missiles, Talos and Eagle, we 
are also a supplier of components and sub-systems 


diversification as Bendix Aviation Corporation . . . 


our name to 


Corporation 



for most U. S. missiles. Bendix is likewise taking 
an active part in Project Mercury and in satellite 
communications. The first is the program to put a 
man into space. The second will mark a new era in 
communications by using a satellite in orbit as a 
relay station for global radio messages between 
earth stations and aircraft. 


Bendix also has a growing and diversified nuclear 
program. Since 1949 we have operated the Kansas 
City Division for the Atomic Energy Commission. 
It is a large manufacturing organization employing 
7,500 people engaged in the atomic weapons pro- 
gram. We also supplied control mechanisms for 
nuclear submarines and nuclear industrial power 
plants, and we are playing a part in developing 
the newest U. S. atomic power plants for aircraft, 
missiles and space vehicles. 

Thus, as we drop “Aviation” from our corporate 
name, but not from our programs, we face a 
tomorrow where the range of our opportunities 
is broadening at a breathtaking rate. 



A thousand diversified products 



ONE-MINUTE SYNCHRO 
SYSTEM A CCURACY 

Electrical two-speed Autosyn* synchro features— 

■ ACCURACY UNAFFECTED BY THERMAL AND MECHANICAL STRESS 

■ HIGH SIGNAL-TO-NULL RATIO 

■ ELIMINATION OF GEAR ERROR FOUND IN MECHANICAL TWO- 
SPEED SYSTEM 

■ ADAPTABILITY TO GYRO PICKOFF 


Developed to meet need for accu- 
rate data transmission with maxi- 
mum system simplicity. Produces 
two electrical outputs from single 
shaft, thereby eliminating inac- 
curacies of two-speed gear system 
as well as installation and main- 
tenance costs of additional unit. 

The synchro contains two sepa- 
rate sets of windings. One set pro- 


duces the normal signal pattern 
of one cycle of output voltage, 
while the other produces eleven 
cycles, for each rotation of the 
synchro shaft. Increase in accu- 
racy is very close to the 11-to-l 
theoretical maximum, resulting in 
a system error of ±1 minute when 
used back-to-back with similar 
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► Stubbornness Blocks Merger-Pro- 
posed merger of the IRE’s Professional 
Croup on Aeronautical and Naviga- 
tional Electronics (PGANE) and the 
Professional Group on Space Elec- 
tronics and Telemetry (PGSET) is 
being blocked by a few members of the 
PGSET administrative committee, de- 
spite the fact that chairman Conrad 
Hoeppner favors the merger. The 
PGANE administrative committee ap- 

B ovcd the merger several months ago. 

espite PGSET’s effort to keep 
PGANE “out of space," the recent 
National Aeronautical Electronics Con- 
ference in Dayton, sponsored by 
PGANE, was dominated by reports on 
the subject, including technical sessions 
on space reconnaissance systems, man- 
aging space systems, radio astronomy, 
interplanetary environment, electric pro- 
pulsion and a forum on space elec- 
tronics. Naecon even had one session 
on telemetry. 

► USAF Molectronics Meeting— Air 
Force plans to hold a symposium on 
the subject of molectronics and micro- 
circuitry this fall, tentatively scheduled 
for mid-September. Location and firm 
date have not yet been announced. 

► WADD Consolidates Avionics— Un- 
der recent reorganization, Wright Air 
Development Division will consolidate 
its newly formed Avionics Division’s 
four laboratories in a single building at 
Wright-Pattcrson AFB in Dayton. The 
new location will be Building No. 22, 
formerly the Weapons Guidance Lab- 
oratory, located on the flight line. The 
Avionics Division, one of four divisions 
in the new Directorate of Advanced 
Systems Technology, will consist of 
four laboratories: Navigation and Guid- 
ance Communications; Reconnaissance 
and Electronic Technology (formerly 
Electronic Components Laboratory.) 

► Improved Passive Communications 
Satellite— Several techniques for im- 
proving the gain of spheres used as 
passive communications satellites to re- 
duce the required power of ground 
transmitters and/or permit use of smal- 
ler, more rigid satellite structures were 
suggested by Y. E. Stabler of Wright 
Air Development Division at Naecon. 
Most effective would be a combination 
of lens and reflector which could be 
fabricated using two concentric bal- 
loons. The outer surface of the inner 
balloon would be dimpled and coated 
with a reflecting material while the space 
between the two balloons would be in- 
jected with styrofoam and a special re- 
fractive dielectric foam which would 
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e detailed information on specific applications, write— 


Eclipse-Pioneer Division 
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MINIATURE tiiiie-tcinpcrature recorder for jet engines, developed by Avion, records total 

Device Records Number, l ime 
Of Turbojet Over-Temperature 


Woodside, N. Y.— Miniaturized time- 
temperature recorder for jet engines, 
which not only totals the accumulated 
time during which an engine has been 
operated at excessive temperatures, but 
also records the number of instances 
that over-temperature has occurred, has 
been developed here by Avien, Inc. 

'Hie new recorder is a smaller, lighter 
and more versatile version of the time- 
temperature recorder developed several 
vests ago bv Avien for use on the 
North American F-86D with General 
Electric J47-GE-17 and -33 engines 
(AW Mar. 25, 1957, p. 93). Developed 
under Wright Air Development Di- 
vision sponsorship, new recorder will be 
used on Northrop T-3S jet trainers. 

Experience indicates that the number 
of instances that a jet engine is oper- 
ated at excessive temperatures as well 
as the total time at excessive tempera- 
tures are both important criteria in 
determining when an engine should be 
removed for maintenance or overhaul. 

The new Avien system tabulates the 
number of such events and total time 
an engine is operated at or above three 
different temperature levels; for ex- 
ample, 580C, 660C and 700C. How- 
ever, temperature levels can be tailored 
to the application. 

By substituting transistors for vacuum 
tubes used in the earlier model. Avien 
has been able to cut system weight by 


70%, to only 5i lb. Volume has been 
slashed by 80%. The new model con- 
sists of only two elements, the indi- 
cator and the recorder, instead of the 
original three. Power consumption has 
been cut from HO va. to only 25 va. 
Shock mounts, required on the earlier 
model, have been eliminated. 

Company also has increased the up- 
per ambient operating temperature 
limit from 71 C to 125C. it says. 

The cockpit panel indicator size has 
been reduced from a 3-in. diameter 
case to a 2-in. diameter. The indicator 
has a compressed, but linear, scale for 
the lower and extremely high tempera- 
ture ranges, with an expanded linear 
scale for the critical 500C to S00C 
temperature region. 

Instrument includes a red “Hot” 
warning flag which drops into view 
when engine exceeds normal tempera- 
tures, and a “Power-Off” flag to warn 
of power failure. The “Hot” warning 
flag can be designed to drop instantly 
when an over-temperature occurs, or a 
time delay can be introduced if desired. 
Instrument incorporates integral light- 
ing. 

Unlike the earlier Avien time-temper- 
ature recorder, which was tailored to 
the J47 engine, the new model is 
adaptable to any engine, company says. 
Avien s address is 58-1 3 Northern Blvd., 
Woodside 77, N. Y. 



BAROMETRIC ALTITUDE CONTROL 

in automatic flight systems. 



This Eclipse-Pioneer pressure- 
sensing instrument helps maintain 
aircraft at a selected altitude in 
automatic flight. Sensing baro- 
metric altitude, it generates elec- 
trical control signals whenever the 
aircraft is displaced from the 
reference. These signals, propor- 

amplified and provide a control 
signal to restore correct altitude. 
Write for details. 


VERTICAL SENSOR 

Indicates true vertical position- 
ing within ±3 minutes of arc. 


B Eclipse-Pioneer’s Verti- 
cal Sensor is a small 
(4%" high), lightweight 
instrument for highly 
accuvate determination 
of vertical positioning. 
An iron pendulum is 
suspended in a tube of 
damping fluid. Two 
magnetic pickups, 90° 
apart at the bottom of 
the tube, detect devia- 
tion from vertical by 
sensing movement of the pendulum 
from center. Output increases line- 
arly as the unit tilts from vertical, 
and cross coupling is minimal. Ask 
for further information. 


GYROS • ROTATING COMPONENTS 
RADAR DEVICES • INSTRUMENTATION 
PACKAGED COMPONENTS 

Eclipse-Pioneer Division 
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NEW AVIONIC 
PRODUCTS 


Components & Devices 

• Oscillator clock, Model OC-IO, and 
slave clock. Model SC-10, are two ad- 
ditions to firm’s 1 me. digital modules. 
Oscillator clock has crystal oscillator 
providing 1 me. pulses and requires —16 



v.d.c. ±10%, 25 milliamps. Slave 
clock requires— 16v.d.c., ±10% 6 

mils current. Computer. Control Co., 
Inc.. 985 Concord St., Framingham, 
Mass. 

• Small storage tube. Type K1938, is a 
2j in. diameter tube with maximum 
length of 911 in. from tube face to end 
of 1 -l-pin conventional low-leakage base. 
View gun is high current, low velocity 
type; writing speed up to 100,000 ips. 
and resolution of 50 lines/in. are pos- 
sible. Storage time is two minutes, 
erase time 50 milliseconds and bright- 
ness level is 3,000 ft.-lamberts at 8 
kilovolts. Allen B. DuMont Labora- 
tories, Inc., 750 Bloomfield Ave., Clif- 
ton, N. 7. 

• Socket, designed to use with and 
make possible removal of RCA micro- 
module with same ease as replacing a 
tube, can be mounted on printed cir- 



cuit board and is only 94 mils high. 
Socket assures low contact resistance 
and will mate the 13 mil diameter lead 
wires of the micromodule, according 
to finn, Jettron Products, Inc., 56 Route 
10, Hanover, N. J. 


• D.C./D.C. Converter, Model PC 
1129, provides 0.1% regulation for 10% 
line change and 100% load change. 
Nominal input to transistorized conver- 
ter is 28 v.d.c. and output is 150 v.d.c., 
zero to 250 milliamps. Dimensions arc: 
3.75x4.5x 3.75 in. Weight is 3.2 lb. 
Power Instruments Corp., 235 Oregon 
St., El Segundo. Calif. 

• Silicon rectifiers, line of JAN series 
made by double diffusion process, are 
available in hermetically sealed axial 
lead top hat design (1N538, 1N540 
and 1N547) and in A in. stud design 
(1N253, 1N254, 1N255, 1N256). All 
units meet MIL-E-1 specs. Columbus 
Electronics Corp.. 1010 Saw Mill River 
Rd., Yonkers, N. Y. 


Test Equipment 

• Digital Timer, Model DET-420, may 
be used in computer systems needing 
precise elapsed timing intervals. This 
electronic timer has a maximum error 
of 100 microseconds over the time base 
error. Several intervals can be preset in 



the timer and any interval can be se- 
lected on special order. Unit requires 
115 v. 400 cps. single phase and 28 
v.d.c. Output is 26 v. at 1 amp. maxi- 
mum current when not timing and 
during timing interval current drops to 
5 mils. Over-all dimensions are 3 x 34 x 
61 in. Bulova Research &• Development 
Laboratories, Inc., 62-10 Woodside 
Ave., Woodside 77, N. Y. 


Instruments 

• Digital tape recorders, Models DT 01 
through 03, are designed for airborne, 
shipboard and mobile applications. DT 
01 is write only, DT 02 is read only and 
DT 03 is read/write model. The last 
named is capable of seven or eight 
tracks of read/write on 1 in. tape and is 
contained in a single 80-lb. package. 
Adding an auxiliary printed card pack- 
age allows expansion to 16 read/write 
tracks on 1 in. tape or 14 to 32 read/ 
write tracks on 1 in. tape. Different 
heads are available in various formats, 
including IBM 705 and 704. Operat- 
ing speeds are adjustable from 1 to 45 


ips. with less than 5 millisec. start-stop 
times. Speed control is maintained even 
during variations in aircraft power sup- 

f ly. Shepherd Industries, Inc., 103 
ark Ave., Nutley, N. J. 



• Cockpit printer is designed for burst 
communication to conserve the band- 
width of any radio transmission link or 
wire line and is capable of printing 
more than 30 characters/ second on ft 
in. paper tape. The printer is 9i in. 
long with a self-contained paper supply 
and it fits into a standard 3 in. aircraft 
instrument case. The printer is de- 
signed to sell for less than S500, accord- 
ing to the company. Potter Instrument 
Co., Sunnvside Blvd., Plainview, N. J. 

Microwave Components 

• Tunable oscillator cavity, Type 9127, 
is end tuned in 2.65 to 3.65 kmc. range 
(S band) and supplies 100 watts peak 
minimum over band (0.001 duty cycle, 
one microsecond pulse, 1,500 volt 
pulse). Output rise time is less than 
A microsecond. Using GE type 7486 
tube, the oscillator weighs 7 oz., meas- 
ures I in. in diameter by 44 in. in 
length, not including brackets and out- 
put connector, has an output impedance 
of 50 ohms. I rak Electronics Co., 48 
Danbury Rd„ Wilton, Conn. 



• Gas tube noise source, T44Q1B, op- 
erates in the 26.5 to 40 kmc. range 
and can produce 18 db. above KTB. 
Source is suitable for CW or pulse op- 
eration under typical adverse military 
environments, has 45 mils operating 
current, 6.3 v. a.c. or d.c. filament volt- 
age and is triggered by 2,000 volts. 
Tucor, Inc., 18 Marshall St., South 
Norwalk, Conn. 
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AC Seeks and Solves the Significant— AC has earned an enviable reputation for scientific accomplishment 
with national defense projects such as AChiever inertial guidance systems. But AC is not limiting its goal 
to leadership in the international technological race. Utilizing scientific "fallout,” AC is also increasing its 
development of significant new commercial products. This, too, is AC QUESTMANSHIP: the scientific 
quest for new ideas, methods, components and systems ... to promote AC's many projects in guidance, 
navigation, control, detection and communication. In the commercial field, AC is already producing 
communications systems, automotive controls and fuel controls for gas turbine engines. Some day they 
may even add such advanced projects as systems controls for “ground effect vehicles." According to 
Mr. B. H. Schwarze, AC Director of Commercial Engineering, "the proper application of scientific ‘fallout’ 
to commercial products leads to diversified career opportunities.” / You may qualify for our specially 
selected staff ... if you have a B.S., M.S. or Ph.D. in the electronics, scientific, electrical or mechani- 
cal fields, plus related experience. If you are a "seeker and solver," write the Director ]of Scientific and 
Professional Employment, Mr. Robert Allen, Oak Creek Plant, 7929 So. Howell Ave., Milwaukee, Wise. 


GUI DANCE / NAVIGATION /cONTAOl / DETECTION / COMMU NIC ATIONS / 




AiResearch Aviation Service performs all the design, engineering, fabrication and installation 
work to meet the conversion, modification, maintenance and overhaul requirements of any aircraft. 

Employing more than 600 of the most skilled and experienced engineers, technicians and crafts- 
men in the industry, the company’s facility includes more than 100,000 square feet of floor space 
all under one roof. 

Combining the finest workmanship and materials, AiResearch has long enjoyed the reputation of 
being the country’s outstanding modification and service facility... its completely equipped shops 
containing the most modern manufacturing, repairing and testing equipment available. 


CONVERSION— Hundreds of Boeing, Convair, 
Douglas and Lockheed aircraft have been con- 
verted into business aircraft, cargo-passenger 
carriers and luxury airliners. 

MODIFICATION — Custom interiors, soundproofing, 
radar, radio, autopilot, instrumentation, paint- 
ing, maintenance, accessory power . . . every type 
of airframe, cabin interior, engine and system 
modification is performed by experienced engi- 
neers and licensed technicians. 

CUSTOM INTERIORS— Specially designed, fabricated 
and installed by our engineering specialists and 
interior stylists, custom interiors include new 
windows, doors, lighting systems, galleys, lava- 
tories, soundproofing, drapes, carpeting, office 
units, custom furniture and lounges for business 
aircraft and the world’s leading airlines. 


RADIO, RADAR AND ELECTRONICS— FAA certified 
electronics engineers and licensed technicians 
perform engineering, design, installation, serv- 
ice and repair work on all types of communica- 
tion, navigation and radar equipment for aircraft. 
MAINTENANCE AND OVERHAUL— Skilled A & E 
mechanics employ the most modern equipment 
and are qualified to achieve FAA certification of 
aircraft as well as provide 100 hour mainte- 
nance to major overhauls. 

TURN-AROUND SERVICE— Fast, efficient service is 
performed by trained men who refuel, oil, 
unload, clean, make minor repairs and inspect 
your airplane for immediate departure. 

1 on are welcome to inspect our facilities 
Culfstreams undergoing extensive completion 


* 


npany in modification of pressurized aircraft. 


CORPORATION 

AiResearch Aviation Service Division 



TB-58 Trainer Makes Initial Test Flight 


Ft. Worth, Tcx.-First of four Mach 
2 Convair TB-58A trainer versions of 
the Hustler bomber has made its first 
flight here, achieving programed Mach 
1.52 speed at 44,000 ft. Flight crew 
was Val Prahl. pilot, Earl Guthrie and 
Grover C. Tate. 

The TB-5SA program utilizes air- 
planes initially built here for the B-58 
test program. The TB-58A will provide 
transition training and enable tactical 


Hustler squadron pilots to maintain 
their proficiency for virtually any opera- 
tional bomber mission, including air 
refueling techniques and procedures for 
dropping the external pod store. De- 
livery of initial TB-58A to USAF is 
scheduled for early July. 

Major external difference is additional 
window area providing improved lateral 
visibility. Second station also has a 1 5- 
in. x 24-in. overhead canopy. 


Instructor or check pilot is located in 
the second station, seated tandem be- 
hind the TB-58A pilot and has a dupli- 
cate set of flight controls and instru- 
ments. Instructors’ seat is 8 in. higher 
than the pilot’s and is offset 10 in. to 
the right. The TB-58A’s third station 
has provision for carrying another pilot, 
who may change seats with the instruc- 
tor to take the controls during pro- 
ficiency checks. 


INCREASED window area is pointed up in this ground view. Overhead canopy has been provided for the second station. 




ELEVON SYSTEM is superseding conventional aileron system on Gloster Javelin to provide quicker damping response. 


Javelins Receive Major Modifications 



MODIFIED JAVELIN has three banks of vortex generators (above). Drooped outer wing 
leading edge increases camber (below, right). Note air scoops on fuselage (below, left). 


London— Pitch autostabilization is 

E art of a major modification program 
eing conducted at the Morcton Val- 
ence Works of Gloster Aircraft, Ltd., to 
improve combat ceiling and high alti- 
tude handling characteristics of all Mk. 
VII Javelins now in service. 

Current program includes afterburn- 
ing, fitting, switching from a cranked 
leading edge to a drooped outer wing 
leading edge to increase camber, and 
vortex generators in three banks, with 
one bank close to the leading edge to 
combat high altitude flow separation at 
maximum speed. 

Aviation Week learned thift the 
thrust at altitude has been irfcfcased by 
over 12% and the turning radius 

Pitch autostabilization system in the 
Javelin converts the conventional ail- 
eron system— the aircraft is a delta with 



a slab tail-to an elevon system. Using 
the ailerons as elevators provides a 
quicker damping response than is pos- 
sible from the slab tail. Aviation- 
Week was told. The aircraft already 
has yaw stabilization. 

New item on the fuselage is an air 
scoop to cool the rear fuselage structure, 
which bordered on 400C following in- 
corporation of afterburning. Engines are 
Armstrong Siddclcv Sapphire Mk. VII- 
Rs which develop 11,000 lb. static 
thrust without afterburner. Afterburner 
is not employed at heights below 20.000 
ft. Two-position nozzle is actuated by 

petals. The additional thrust docs not 
increase maximum cruising speed, be- 
cause of increased drag, but is used to 
maintain speed at higher altitudes. 

About 140 modifications arc involved 
on each aircraft and are being incorpo- 
rated on a production line basis. All 
Mk. VII aircraft now in sendee will be 
returned to the Gloster production line 
for modification to the new Mk. IX 
standard. The conversion at Gloster 
will provide work for about 700 per- 
sons during the next 12 months. 

Backing up the conversion, which in- 
volves modification of some relatively 
old airframes, an extensive structural 
fatigue test program has recently been 
completed which, Gloster maintains, 
shows that the fatigue life of the struc- 
ture exceeds the design expectations. 

After joining the line, engines are 
removed and the airframes stripped 
to their smallest subassemblies. After 
modification of parts the aircraft are 
reassembled and the systems, including 
the armament, arc tested. 

The Mk. IX aircraft is fitted with 
Mk. All? radar, the sole feature dis- 
tinguishing it from the Mk. VIII 
variant which carries a U. S. radar svs- 


Navy Orders Carrier 
Aulo-Landing Systems 

U. S. Navy will install four Bell Air- 
craft Corp. AN SPN-10 automatic 
landing systems under a S4.T million' 
Bureau of Ships contract. Three of the 
systems will be installed on carriers 
within 18 months and the fourth will 
be located at a land base for pilot 
familiarization. 

The automatic landing system, using 
glide slope information, ship motion 
prediction and precision radar, can fly 
an aircraft to touchdown on the carrier 
deck without the pilot touching his 
controls. The initial shipboard instal- 
lations of the automatic landing system 
will be evaluated in good weather prior 
to its utilization in an all weather land- 
ing system. Original evaluation of the 
Bell landing system was made aboard 
the USS Antietam. 
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Only the New 

i 

J*" Cherrylock 


Aircraft Rivets 


Give you ALL 

L 

_J these advantages . . . 


* Positive Mechanically Locked Stem 

* Flush Fracture (No Stem Trimming) 

* Strong Cl inch 

* Wide Srip Range 

* Positive Hole Fill 


The Cherrylock* “2000” Series 
Locked Stem Rivet offers every 
feature desired in an aircraft 
blind rivet . . . proven high 
sheet clamp-up with no stem 
trimming (fractures flush on in- 
stallation), uniform head seat- 
ing, complete hole-fill, wide grip 
range, and positive mechani- 
cally locked stem. 

Fast, economical, easy in- 
stallation (with no stem trim- 
ming) is available with Cherry- 
lock rivets, using existing 
Cherry installation guns. You 
get better fastening at lower 
installed cost. 


One rivet can be used for 
several material thicknesses, re- 
ducing stock requirements and 
lowering costs. Positive hole- 
fill, even in oversized holes, sim- 
plifies preparation problems to 
further reduce installation 
costs. Available in: 

A-286 Stainless Steel- 
Monel— Aluminum 
For technical data on the 
new Cherrylock “2000” Series 
rivets, write Townsend Com- 
pany, Cherry Rivet Division, 
Box 2157-N, Santa Ana, Cal- 
ifornia. 


X-15 Tests Center On 
Stability Augmentation 

Edwards AFB, Calif.— Successful 

flight to study characteristics of stability 
and control and also of the rocket engine 
propellant system at burnout at less 
than Ig was accomplished by Maj. 
Robert M. White. USAF, during the 
fifth powered flight test of the North 
American X-l 5 No. 1 aircraft here. 

Maj. White, making his second flight 
in the X-15, was launched from the 
Boeing B-52A Stratofortress at 45.000 
ft. and climbed to 60,000 ft., where he 
pushed over to attain "something less 

After propellant burnout Maj. White 
turned toward Edwards AFB. climbed 
and turned off the aircraft's stability 
augmentation system to study the X-l 5’s 
handling characteristics. 

Characteristics of the airplane’s 
normal and sidestick controls were 
studied with stability augmentation ac- 
tive and inactive. Xlaj. White reported 
some minor difficult)' with the roll 
damper system which made the airplane 
laterally more sensitive than normal. 

At the conclusion of the flight, Maj. 
White glided into Edwards AFB and at 
600-900 ft. unsuccessfully attempted to 
jettison the airplane's ventral fin in 
preparation for landing. The fin failed 
to jettison properly on actuation of 
landing gear down controls, during the 
flarcout but landing was accomplished. 

The X-15 will now move into an- 
other phase of its flight test program 
to study longer-range operation in the 
launch-to-landing program. Attempts 
will be made to convert some of the 
energy that has been used up in turns 
during flight to extend the airplane's 
distance-covering capabilities and dura- 

It is expected that new flight 
profiles will provide several minutes 
more powered flight than the present 
duration of approximately 10 min. 
which has been available on the basis 
of turning the airplane to maintain de- 
sired flight profiles. 

The No. 1 X-15 has been accepted 
by USAF - and turned over to the Na- 
tional Aeronautics and Space Adminis- 
tration. The No. 2 airplane should 
complete North American Aviation’s 
flight program this month, prior to 
being turned over to USAF. The No. 3 
airplane is being readied for installation 
of the 57,000-lb.-thrust Reaction Mo- 
tors XLR-99 rocket motor next month. 
The XLR-99 has now completed flight 
rating tests necessarv prior to installa- 
tion in the X-l . 

First two X-l 5s have each been flying 
with a Reaction Motors XL&-11 
16,000-lb.-thrust engine. 

Scott Crossficld, North American test 
pilot, is scheduled to make the first 


CHERRY RIVET DIVISION 

SANTA ANA, CALIFORNIA 

Townsend Company 
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Fafnir 

Ball Bearing 
“Six Packs”Anchor 
Sikorsky S-58 
Rotor Blades! 



During development of the S-58, Fafnir 
engineers worked closely with Sikorsky on 
bearing requirements. The blade retention 
sections presented especially interesting 
problems. 

The entire load encountered in pitch 
control of the rotating blades (the “wings” 
of the helicopter) falls on the ball bearings 
used in the blade retention section. Smooth 
instantaneous response is a must — since 
blade pitch is what steers the aircraft. The 
answer : A tandem set of six Fafnir coun- 
terbored bearings, plus a duplex pair, in 
the main rotor section and a tandem set of 
five Fafnir bearings in the tail rotor. 

Fafnir ball bearings are also used in the 
tail drive shaft, main shaft, and other 
critical locations. Job-right applications 
such as these have helped establish Fafnir 
as a leading supplier of ball bearings for 
aircraft, jet engines, and accessories. For 
help with problems you may have, write 
The Fafnir Bearing Company, New Britain, 
Connecticut. 


FAFNIR 




SOMETHING NEW 
IN A SUITCASE... 

...Complete transistorized 
EECO Digital System Breadboard 

Designers who want to go places fast systemswise can be sure 




I ENGINEERED ELECTRONICS COMPANY 
1441 East Chestnut Avenue • Santa Ana, Calif. 


TAC Design Slowdown 

Washington— Air Force project for de- 
velopment of a new tactical low-level at- 
tack aircraft has been slowed at Pentagon 
levels, largely because of Air Staff in- 
sistence that additional operational data 
be gathered on such an aircraft. Appar- 
ently no decision will be made on the 
project before the end of the fiscal year. 

Tactical Air Command also is re- 
portedly not completely happy with the 
two designs proposed by' Wright Air 
Development Division in its develop- 
ment plan for the aircraft, which is to 
have sea-level supersonic attack capability 
and be designed to take off within 3,000 
ft. (AW Mar. H, p. 29). 

Final decision to develop the new 
aircraft will not be made until it has 
been approved by the Air Force Weap- 
ons Board. Review by this group is 
being delayed until TAC headquarters 
approves a design and Air Staff planning 
groups have prepared a more detailed 
outline of operational capabilities to 
complement the mass of technical data 
available on the proposed aircraft. 


flight with the XLR-99-powcrcd No. 3 
aircraft in about a month if the engine 
checks out correctly. After demonstra- 
tions the airplane will be turned over 
to USAF. Then both No. 2 and No. 3 
X-l 5s will be equipped with the larger 
engine and it is expected that all three 
airplanes will be active with the high- 
thrust engines sometime this fall. 

First step in the X-l 5 research pro- 
gram calls for developing data with 
speeds up to 2,000 mpn. and altitudes 
of 1 30,000 ft. using the X-l 5s powered 
with the interim engine. NASA project 
pilot Joseph A. Walker and Maj. White 
will develop the X-15's flight envelope 
expansion during this program to estab- 
lish speed and altitude parameters, ac- 
cording to D. E. Beeler, assistant direc- 
tor, NASA Flight Research Center. 

Other members of the pilot pool 
used in this joint X-l 5 research pro- 
gram will be Lt, Cdr. Forrest S. Peter- 
sen, USN, John B. McKay and Neil A. 
Armstrong of NASA and Capt. Robert 
A. Rush worth, USAF. 

When the XLR-99 engine becomes 
operational, Walker and White will 
continue a buildup from the previous 
program in the speed-altitude envelope. 
With the performance capability of the 
new engine, regions of high tempera- 
tures and extreme altitude will be pos- 
sible and ballistic type flights with re- 
entry' maneuvers will be explored in 
correlated steps, Beeler pointed out. 

Before attempting to reach a new 
altitude on a ballistic-type flight, the 
X-l 5 will be flown at fairly level paths 
at speeds expected to be encountered 
on returning from the altitude mission. 
Beeler said this will provide informa- 
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STATI C I N VE RTE R— The Tapco inverter employs special logic and 
power circuitry which generates the three-phase output shown in 
the photograph at left. This technique of "synchronous switching”* 
provides an output which is essentially devoid of 3rd and 5th 
harmonics and their multiples as well as all even harmonics. Although 
the resultant wave form can be used unfiltered in many applications, 
a total harmonic distortion of less than 5% can be obtained with 
a filter that is appreciably smaller and lighter than would be required 
to filter a square wave. Special controlled rectifier output circuitry 
provides both efficient voltage regulation and short circuit protection. 
Switched mode operation throughout insures maximum efficiency 
as well as minimum size and weight. "Patent applied for 


Power Factor: Unrestricted. Output Frequency: 400 cps —0.02% standard 
±0.0001% where required. Distortion: Less than 5%. Maximum ambient at 
full load: 125"C. Wave Form: Sine wave. Short Circuit Protection: Limits to 
300% rated current. Efficiency Full Load: 85%. ENVIRONMENTAL DATA 
Vibration: lOg through 3000 cps. Shock: 40g. Acceleration: !2g for 5 minutes. 
Temperature: -55'C to + 125 ‘C. PHYSICAL DATA-Envciope Dimensions 
Including Fins: 4.5" X 9" x 10". Weight: 25 lb. 

VOLTAGE REGULATOR-This regulator utilizes a pair of silicon 
controlled rectifiers in a full-wave, buck-boost configuration. By 
means of a fast response magnetic amplifier, this circuit simultane- 
ously provides efficient voltage regulation, transient elimination, and 
short circuit protection. A stable internal d.c. reference in conjunc- 
tion with the magnetic amplifier provides the necessary control to 
maintain an output voltage constant to within ±0.7%. Efficiency 
of over 90% is obtained with d.c. input voltage variations as high 
as 22 to 30 vdc. 

PERFORMANCE DATA — Voltage Regulation (Under worst combination 
of load, environment, input power): ±0.7%. Input Voltage d.c.: 22-30 vdc. 
Output Voltage d.c.: 28.3 -0.7%. Input Voltage a.c.: l!5v ±5%, 2000 cps 
± 1%. Output Power: 350 watts. Output Ripple: 15 mv peak to peak. Effi- 
ciency Full Load: 90%. Transient Protection: Will absorb up to 46 volts peak 
at the d.c. input terminals. Short Circuit Protection: Current limited to 300% 
ENVIRONMENTAL DATA-Vibratlon: lOg through 3000 cps. Shock: 40g. 
Acceleration: 12g for 5 minutes. Temperature: -65*F to -f I65“F. PHYSICAL 
DATA- Size: 3 x 4”x 6". Weight: 5.3 lbs. 


TAPCO GROUP 

Thompson homo Wooldridge Inc. 




English Electric Lightnings Undergo Tests 


Two English Electric P.1B Lightning jet fighters, part of a group of 20 preproduction 
aircraft, undergo assessment flights by Air Fighting Development Squadron of the Royal 
Air Force's Central Fighter Establishment. All-weather fighter has exceeded Mach 2 
speeds, powered by two Rolls-Royce Avon turbojets. Missile armament is two Firestreaks. 
tion on critical temperature, stability successive flights progressing in half 
and control at speed before attempting Mach number increments until signifi- 
thc more difficult re-entry maneuver cant or critical levels of aerodynamic 
from a ballistic trajectory. heating occur. This is expected to show 

Initial flight tests will be made in tip near Mach 4.5 or 5, Beeler noted, 

the neighborhood of 90,000 ft., with If it can be shown that heating and 


thcrmostructural properties can be safely 
and reliably predicted, the program will 
proceed in increasing speed, to obtain 
stability and control data through the 

““ZS ass, e, st 


ing maximum speed capabilities, alti- 
tude profiles will be designed within 
these limits. 

The X-l 5 design speed with the 
XLR-99 engine is about 4,000 mph. 
and altitude approximately 50 mi., 
Beeler said, with temperature capability 
of withstanding up to 1 .2001' , which is 
what NASA expects to encounter on a 
re-entry maneuver from 50-mi. alti- 
tudes. 

Beeler emphasized that although the 
X-l 5 has been unofficially credited with 
a 100-mi. altitude capability. NASA 
now has no program for any specific 
heights above 50 mi.— one of the pur- 
poses of X-l 5 flight studies will be to 
see how much higher it can be safely 
operated. 


. .. ... 

For Air Transportation with PLANNED RELIABILITY 




Whittaker Controls' planned reliability goes beyond 
the advanced design, exhaustive environmental testing 




BUSINESS FLYING 



Dornier Raises Do-28 STOL Performance 


By Edith Walford 

Hanover, Germany— Increased power 
and wing area are features of Doniier's 
second prototype Do-28, shown for the 
first time at the air show here last 
month. 

The six-seat, twin-engine STOL 
plane made its first flight on Mar. 20 
and was flight-tested at Doniier’s 
Munich-Ncuauling airfield before be- 


ing introduced at Hanover, Germany. 

First prototype Do-28, powered with 
two 180-lip. Lycoming engines, was 
announced during last year’s Hanover 
show (AW June 1. 1959. p. 85) and 
subsequently demonstrated at the 1959 
Paris air show. Since then. Domier 
has improved the plane’s STOL char- 
acteristics by power and wing area 
increases. Second prototype lias two 
Lycoming O-540-AIA engines rated at 


255 hp. each at 2,575 rpm. They are 
mounted on short stub wings attached 
to the fuselage, one on either side of the 
cockpit, and are driven by two-blade, 
all-metal Hartw.il HC/82XC constant- 
speed propellers. 

The aircraft is a continuation of the 
single-engine Do-27 series and basically 
the same plane except for its twin-en- 
gine powerplant. In addition, by in- 
serting a middle section in each of the 
wings, total span has now been increased 
by 5 ft. 14 in. to 46.4 ft. 

Price of the standard model is ap- 
proximately $48,750 (DM 195,000); the 
standard Do-27 is priced at about S28,- 
750. 

Taxi Plane 

'Hie Do-28 is aimed at the business 
flying market both at home and abroad, 
but particularly at the growing number 
of companies running charter, tie-in or 
air taxi services of one kind or another. 
One German company of this kind, 
Deutsche Taxiflug GmbH., Mannheim, 
established last year, has done good 
business so far with a fleet of Do-27s, 
but is now planning to extend its serv- 
ices with Do-28-typc aircraft that have 
a higher ceiling and longer range. Taxi- 
flug has ordered several Do-28s for de- 
livers’ this summer, following delivery 
of the first five production models to 
Protea Airways, a South African car- 

Particular design attention has been 
given to making the Do-28 suitable for 
a wide range of uses as well as to in- 
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creasing the safety margin to the max- 
imum possible. 

Standard Do-28 configuration ac- 
commodates six passengers including 
the pilot: two side-by-side in the cock- 
pit and the remaining four in the cabin 
behind. In addition, the aircraft is 
available with several different interior 
layouts according to its intended pur- 

Cargo Space 

For example, for the transport of 
small freight the cabin scats can be re- 
moved to provide space for about 106 
cu. ft. of cargo. An 1,100-lb. load can 
thus be earned over a distance of some 
525 mi. 

If the load weighs less, fuel intake 
and therefore range can be increased ac- 
cordingly. 

Due to the Do-28's good takeoff and 
landing characteristics, it is also suit- 
able as an ambulance or rescue plane 
and no major adjustments are required 
for either of these two duties. The 
seats in the cabin are simply removed 
and replaced by two stretchers and the 
medical attendant sits next to the pilot 
in the cockpit. 

Useful load of most of the Do-28 con- 
figurations varies between 1.598 and 
1,655 lb. Service ceiling is 20,500 ft. 
which makes it well suited for duty in 




Do-28's engines have two-blade, all-metal Hartzell HC/82XC constant speed propellers. 



5IX-PLACE Do-28 seats two passengers on each of two facing benches. 
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WHAT WAS SINGER DOING AT FORT HUACHUCA? At this important electronic proving ground of the 
U. S. Army Signal Corps, Singer supplied lightweight high resolution infrared equipment capable of installation 
in all airborne vehicles. Representatives of the Singer Military Products Division work closely with 
engineering and development teams of defense establishments throughout the country. A division of The 
Singer Manufacturing Comapny, SMPD is composed of Singer-Bridgeport, Diehl Manufacturing 
Company and HRB-Singer. 


A comprehensive brochure describing SMPD engineering and production facilities is yours for the asking. 




mountainous regions. Range is 745 
mi. when cruising at a speed of 152 
mph. and at an altitude of 6.500 ft. 
Maximum takeoff weight is 5,137 lb. 

Rear fuselage is designed as a mono- 
coque structure, the fuselage center 
section as a four-stringer open frame 
and stringer structure giving the fuse- 
lage sides very large cutouts. Fuselage 
nose is a plastic shell. The stub wings 
forming the engine and landing gear 
support are bolted to frames of the 
lower fuselage shell and can be dis- 
mounted. 

There is a large upward-opening and 
jettisonable crew door on cither side 
of the fuselage and the cabin has a 
wide, transparent door, also opening 
upward. Windshield and large dorsal 
Plexiglas window allow both crew and 
passengers good, all-round visibility. 
Useful cabin area is approximately 88 
cu. ft. 

Dimensions of the loading door open- 
ingarc 41.3 x 31.5 in. 

The baggage compartment behind 
the cabin can accommodate a load of 
17.6 cu. ft. It is accessible from out- 
side and can be locked. For small hand 
baggage, space is provided immediately 
behind the rear cabin seats. 

Wing Design 

The rectangular main wing is an all- 
metal design with a constant airfoil sec- 
tion over the entire span. The center 
section of the three-piece wing is bolted 
to the fuselage, the outer sections to 
the center section. 

Leading edge with a fixed slat is at- 
tached to the front spar of the sheet 
metal torsion box; the trailing edge 
structure is attached to the aft spar. 
The leading edge slat extends uninter- 
ruptedly across the full span and is con- 
structed in several sections to facilitate 
maintenance and repairs. For the same 
reason the wing tips are attached to the 
wings by detachable bolt connections. 

Wing flaps and ailerons are designed 
as double-slotted, fabric-covered sur- 
faces. They are hinged onto a fixed axis 
within the airfoil contour and therefore 
easily actuated. Ailerons are statically 
and dynamically balanced. 

Vertical fin and horizontal stabilizer 
are sheet-planked, all-metal structures. 
The fabric-covered rudder and elevator 
are aerodvnamically balanced and de- 
tachable. The horizontal stabilizer, ad- 
justable in flight, can be mounted or 
dismounted without removing the hori- 
zontal fin. 

Flight Controls 

All controls are operated by a conven- 
tional cable and pushrod system. If re- 
quired, the aircraft can easily and 
quickly be fitted with dual controls. 
Trim wheel for setting the horizontal 
stabilizer is located between the two 
forward seats. A rudder trim control is 


also provided and can be operated from 
the pilot's seat in the case of single- 
engine flight. The wing flaps are oper- 
ated by a gated level located centrally 
in front of the two forward seats. They 
can be deflected by various intermediate 
settings up to 45 deg. 

Landing Gear 

The fixed landing gear mounted on 
the stub wings consists of two canti- 
levered oleo legs provided with stream- 
lined fairing. The wheels arc mounted 
in a fork and are faired. Wheel brakes 
are controlled by foot pedals from the 
cockpit. 

The tail assembly wheel consists of 
an airwheel swiveling 360 deg. with 
spring strut and automatic centering. 
For towing or tying down, the towing 
bar of the tail wheel axle is fitted with 
two different attachments. 

Two twin main tanks contain 51 gal. 
of fuel each; two auxiliary tanks con- 
tain 13.2 gal. of fuel each, so that total 


the fuel carried amounts to 128.4 gal. 

The twin powerplants are elastically 
mounted on tubular engine bearers at- 
tached to the firewall at four points. 
The engine cowling consists of four 
panels; the two side panels are fitted 
with quick-release fasteners. The upper 
and lower panels arc detachable bv un- 
bolting. 

Air from the carburetor is ducted to 
the engine through a filter which can 
easily be replaced. Air can be heated by 
bypassing along the exhaust tubes. 
Heating and Ventilation 

The plane is fitted with a cabin air- 
conditioning system. Air is heated in 
heat exchangers by both engines and 
warm or cold air can also be blown by 
a nozzle in the cockpit against the wind- 
shield to prevent misting. 

Most of the flight and engine instru- 
ments are pneumatic, but electrical in- 
struments can be fitted as optional 
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Eastern Stainless meets deadline 
on rework job at Douglas Aircraft 


Planes were flown to the Douglas plant where 
passenger floors and lightweight floor beams 
were entirely replaced with new rugged structure 
to withstand heavy cargo loads. On each plane, 
both passenger door openings were enlarged to 
form cargo doors. Part of this assembly-line 
operation involved Type 347 stainless steel which 
Douglas needed in a hurry. Eastern was asked 
to supply the required stainless on a rush basis. 

Given top priority at Eastern Stainless, the 
order arrived at Douglas within the allotted time 
enabling the project to proceed on schedule. 


This is another example of the importance of 
stainless steel to West Coast companies — and 
the service Eastern Stainless offers the aircraft, 
missiles and rocket industry in that area. If your 
problem is one of tonnages, time or technical 
advice, talk to Eastern Stainless (or one of their 
good West Coast Distributors). 



STAINLESS STEEL 

BALTIMORE 3, MARYLAND 


106 


PRIVATE LINES 


Twente Flying Syndicate has been 
formed by a number of large and 
medium-size Netherlands companies, 
mostly textile mills, as a cooperative 
which will own and operate small busi- 
ness aircraft for joint use of personnel 
of these concerns. A six-passenger de 
Havilland Dove has been purchased to 
start the operation and plans are to ex- 
pand the fleet in the future. 

Export sales of more than SI million 
for March are reported by Cessna Air- 
craft Co., Wichita. Kan., the largest 
sales volume to foreign markets in any 
single month in its history. Total ex- 
port volume in March totaled 89 air- 
craft and spare parts valued at $1,185,- 
000 to exceed the previous record 
month of February, 1958, when sales 
totaled S865.000. Latin American coun- 
tries took 39 aircraft. Canada 18. Aus- 
tralia 17. Puerto Rico 5 and South 
Africa 5. Argentina took 1 5 units. 
Commercial Export Sales Manager 
M. F. Mellinger believes that Cessna's 
1960 foreign sales volume should well 
exceed last year’s 506 airplanes valued 
at $6,665,000. 

Delivery of first Bell -17G-3 turbo- 
supercharged utility helicopter has been 
made to General American Helicopters. 
Inc., Los Angeles, Calif., which will 
operate the aircraft on a charter basis. 
Bell Helicopter reports that it had a 
backlog for 17 of this new model be- 
fore ship one came off its Hurst, Tex., 
production lines. 

Hertz Corp. has discontinued its 
Rcnt-a-Plane System, Inc., operation 
which started in May, 1957. by li- 
censing plane rental operators. Hertz 
said it was terminating the service “in 
view of the apparent inevitability of 
federal controls" on Rent-a-Plane’s 
activities. CAB has previously indicated 
that Hertz was operating as an indirect 
air carrier. 

Aviation Power Supply, Inc., Bur- 
bank, Calif., has Federal Aviation 
Agency approval to install modified 
Pratt & Whitney R985 engines, which 
it has in production, in all twin-engine 
Beech aircraft which have prior approval 
for installation of standard R9S5s. APS 
says its modification increases altitude 
and single-engine performance by rais- 
ing impeller blower ratio to 12 to 1. 

Canadian Aero Service, Ltd., will 
conduct an 18-month survey of 100.- 
000 sq. mi. of Turkey under an $850.- 
000 contract from the Turkish govern- 
ment. Survey aircraft will carry Gulf 
type magnetometers and scintillation 
counters of special design. Possible 
mineralized areas are being sought. 
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MATERIAL 



built- in damping 

dissipates random vibratior^^^SBs 
. and high-energy noise . . . 

controls structural response 


Dyna-damp panels and structural sections* 
be designed in many configurations for ad 


Lord announces Dyna-damp— a new engineering 
material that counteracts broad-band ‘•white" noise and 
vibration. It offers a new, better way to solve acoustic 
fatigue and structural response problems. 

Dyna-damp's laminated design converts vibratory 
energy into shear strains which are dissipated in a 
highly damped viscoelastic layer. The damping medium 
is a special form of BTR® elastomer, bonded between 
metal elements to give structural integrity and 
load-carrying strength. 

In jets, missiles, ships, vehicles, electronic units — 
wherever control of resonant response is required — 
Dyna-damp can introduce dramatically improved 
performance, higher reliability. It is available to industry 
in sheet and structural sections or in engineered, finished 
products for use as primary or secondary structures, 
electronic chassis, complete mounting systems. 

Design engineers can obtain further information and 
able application assistance on Dyna-damp from the 
nearest Lord Field Engineering Office or the 
Home Office, Erie, Pennsylvania. 

FIELD ENGINEERING OFFICES 

ATUVNTA. GEORGIA - CEdar 7.92*7 


Radically 
improved 
damping is 
illustrated by 
typical decay 
rate traces. 


High strength: bonded construction provides structural integrity 
across complete part. Ultimate strength: 60% of solid alumi- 
num. Shear strength of BTR layer: over 500 psi. Climbing 
drum peel strength : over 60 lbs. 

Light weight: lighter than aluminum sheet of equal thickness. 

Excellent fatigue life: proved greatly superior to aluminum in 
acoustic tests to 170 db. 

Broad temperature operation: -65= to + 250°F. 

Ease of fabrication: can be punched, sheared or stretch formed 
by standard methods . . . fastened by riveting or adhesive 
bonding . . . sections can also be spot welded. 

Environmental resistance: good strength and damping ability 
maintained after 7-day immersion in aircraft fluids. 


SAFETY 


British Accident Investigation Report: 

Britannia Crash Cause Undetermined 


I Following is a report to Minister of Avia- 
tion Duncan Sandys into circumstances in- 
volving the crash of Ministry of Supply’s 
Bristol Britannia G-A.VCA Nov. 6, 1957 
(AW May 16, p. 45) at Downend, Bristol. 
The report was submitted by P. G. TtVeedie, 
chief inspector of accidents.) 

Notification was by telephone from 
Bristol police at 1245 hr. on Nov. 6. An 
investigating team from the Accidents In- 
vestigation Branch arrived at the scene of 
the accident the same evening. 

The aircraft was making a development 
(light from Filton Aerodrome, Bristol. After 
a flight of approximately 1 hr. 40 min. the 
aircraft approached Filton from the west, 
then made a complete left hand circuit of 
the aerodrome followed by the downwind leg 
of a second circuit. When it was at about 
1,500 ft. and after having commenced a left 
turn onto the base leg the aircraft banked 
steeply to the right and turned some 270 
deg., losing height in the turn until it 
struck the ground. All the occupants of the 
aircraft were killed ( four crew members and 
1 1 technicians). 

The aircraft was built by Bristol Aircraft, 
Ltd., for the development of the 300-series 
Britannia. It first flew on July 31, 1956, 
and was granted a Certificate of .Airworthi- 
ness on Nov. 19. 1956, in the "Special" 
category' for research or experimental and 
demonstration purposes. It was equipped 
with the Smiths Integrated Flight System. 
The airframe was maintained in accordance 
with a Bristol Aircraft, Ltd., maintenance 
schedule and was subject to constant modi- 
fication and development. 

One such modification included the in- 
stallation of a solid forged duralumin bladcd 
propeller on No. 2 engine in place of the 
normal hollow steel bladcd propeller. Ex- 
cluding the subject flight, the aircraft had 
completed 267 flights representing 719 hr. 
of flying. At 0730 hr. on the day of the 
accident, a Flight Clearance Certificate was 
issued which stated that the aircraft was 

Tire weight and load distribution were 
within the prescribed limits. 

Engine Data 

No. 1 engine was a Proteus 765 and was 
fitted with a dc llavdland hollow steel 
bladed propeller. No. 2 engine was a Pro- 
teus 755 and was fitted with a de Havilland 
solid forged duralumin bladcd propeller 
upon which strain gage measurements 
could be made. No. 3 engine was a Proteus 
765 and was fitted with a de Havilland hol- 
low steel bladcd propeller. No. 4 engine 
was a Proteus 755 and was fitted with a dc 
Havilland hollow steel bladed propeller. 

Tire captain, E. H. Statham. aged 46, was 
the Assistant Chief Test Pilot of Bristol 
Aircraft, Ltd., and held a Commercial 
Pilot’s License endorsed for Britannia air- 


craft in Group I. He also held a Private 
Pilot’s License which included a current 
instrument rating. Mr. Statham’s total fly- 
ing experience amounted to 6,647 hr., of 
which 697 were acquired in Britannia air- 
craft. He had been engaged in Britannia 
development and production flying since 
January, 1954, in the course of which he 
had carried out many stalling tests in vari- 

The copilot, Squadron Leader D. M. 
Hunter, aged 35, was a qualified Royal Air 
Force pilot with a total flying experience of 
over 3,400 hr. He had flown 16 hr. as co- 
pilot in Britannia aircraft and had completed 
a course on the airframe and engines. He 
held no valid civil flying license but his 
RAF Master Green Instrument Rating was 
valid at the time of the accident. 

Tlic flight engineer, D. C. Cameron, held 
no license as a flight engineer but he had 
completed a full Britannia airframe and en- 
gine course and had flown 94 hr. in Brit- 
annia aircraft. His total flying experience 
amounted to 406 hr. The subject flight was 
the first occasion on which Mr. Cameron 
had acted as flight enginecr-in-charge in this 
type of aircraft. 

The radio officer, W. J. Todd, aged 32, 
held a valid First Class Flight Radio Teleg- 
raphy Operator’s License. His total flying 
experience amounted to 3,229 hr., of which 
1,329 hr. were in Britannia aircraft. 

Weather Report 

The weather report issued by the Filton 
Meteorological Office at 1156 hr. on Nov. 6. 
1957, reads as follows: 

Wind 310_dcg., 2 kt. 

Visibility .......... 5 naut. mi. 

Present weather Nil 

Cloud 1/8 at 4,500 ft. 

6/8 at 23,000 ft. 

QNII 1003.9 mb. 

QFE 995.2 mb. 

The aircraft took off from Filton at 
1007 hr. with an operating crew of four 
and II technicians on board. The purpose 
of the flight was to carry out a test program 
which included strain-gage measurements 
on a non-standard propeller of No. 2 en- 
gine, high speed upset maneuver recovery 
tests in connection with the American cer- 
tification and the making of both a cine 
film and still photographic record of flight 
compartment instruments for use in the 
building of a Britannia flight simulator. 

On its return the aircraft was first seen 
to the west of Filton at between 8,000 and 
10,000 ft. descending on a southeasterly 
heading. An R/T call from it was received 
to the effect that it was 5 mi. from the 
airfield and approaching from the north- 
west. When the aircraft entered the aero- 
drome circuit the main undercarriage units 
were partly extended with the bogies al- 
most vertical and the rearward pairs of 
wheels half inside the wheel-bay. The nose 


undercarriage unit was retracted and the 
doors shut. The aircraft made a complete 
circuit of the aerodrome during which time 
the undercarriage was retracted and lowered 
again to approximately the same position as 

S reviously described. When the aircraft 
evv downwind of Runway 2S, the under- 
carriage was again retracted and the aircraft 
was seen flying in a slightly nose-up atti- 
tude and at a speed considered to be slower 
than was normal.” 


Steep Turn 


When at an altitude of approximately 
1,500 ft. a turn to the left onto base leg 
was commenced but before the aircraft had 
made any substantial change of direction 
the right wing dipped and the aircraft went 
into a right hand turn in a very steeply 
banked attitude. There was a substantial 
recovery' from this steep bank and at about 
this stage the call ".Mayday-Mayday-Mayday- 
Manoc 10" was made on the R/T. A few 
seconds later the aircraft again banked 
steeply to the right and lost considerable 
height. 

When the aircraft was about 200 ft. 
above the ground, the angle of bank de- 
creased momentarily but when the aircraft 
struck the ground it was again steeply 
banked to the right. From the time it first 
entered the right hand turn maneuver up 
to the time of impact, the aircraft had 
turned through approximately 270 deg. The 
impact with ground resulted in the disin- 
tegration of the aircraft and wreckage was 
scattered over a wide area. All the occu- 
pants were killed instantly. Small isolated 
fires broke out. 

Inspection at the scene of the accident 
showed that the aircraft had struck the 
ground in a wood near a residential area. 
The main force of impact was taken by a 
rising bank within the wood and complete 
disintegration of the aircraft resulted. 
Wreckage was flung forward some 200 yards 
and several houses in a residential estate 
were considerably damaged although none 
were made uninhabitable. Nobody on the 
ground was killed although some persons 
received varying degrees of injury and shock. 

The task of salvaging the wreckage of so 
large an aircraft is one of great magnitude 
necessitating the use of much manpower 
and transport over a considerable period. 
Facilities for the transportation of about 
50 tons of wreckage were made available by 
Bristol Aircraft, Ltd., and subsequently this 
wreckage was sorted and laid out within a 
hangar at Filton. 

An extensive technical inspection was 
then carried out by the Accidents lnvesti- 
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TF-33 Turbofans Mounted on B-52H 

Cowling configuration of new Pratt & Whitney TF-33 17,000-lb. thrust-pins turbofan 
engines on Boeing B-52H missile platform-bomber is detailed in this view of installation 
on the latest model Stratofortrcss at the company's Wichita. Kan., Division. The new 
TF-33s will provide a substantial range increase in the B-52H over previous models, in 
addition to 30% increase in takeoff power. Initial flights of turbofan-powered B-32H arc 


gatiou Branch. This failed to reveal any pre- 
crash failure or defect m the structure or 
the flying control circuits. It was established 
that the flaps were retracted cn impact and 
that no asymmetric operation had taken 
place prior to their last retraction. 

The undercarriage was locked up. There 
were indications that all the engines were 
running under some degree of power when 
the aircraft struck the ground. Subsequent 
strip examination of the four engines re- 

with respect to either their mechanical or 
operational state. 

Propeller Assembly 

Examination of the propellers by the 
manufacturers failed to reveal any evidence 
to indicate that each assembly was other 
than at a positive pitch within the con- 
stant speed range. A broad assessment of 
the blade pitch angles on impact is as 
follows: 

N T o. 1 propeller between 21 deg. and 3d 
deg. positive pitch: No. 2 propeller between 
26 deg. and 36 deg. positive pitch: No. 3 
propeller 36 deg. positive pitch; No. 4 pro- 
peller 36 deg, positive pitch. 

A torn piece of paper which w ( as identi 
fled as part of the Flight Test Observer's 
handwritten log was recovered from the 
accident site after most of the wreckage 
had been removed to Filton. With the aid 
of infrared photography it was possible to 
decipher the log (see box). 

The heading of the log confirms that the 
notes arc concerned with the ‘accident 
flight’ and it indicates that there existed an- 
other sheet of the log covering the earlier 
part of the flight. This was not recovered. 
An interpretation of the first line of the log 


is that at 1133 hr. the cabin differential pres- 
sure was 7.9 psi. and the indicated altitude 
was 27,600 ft. Calculations show that the 
resulting cabin altitude from these figures 
would be 3,800 ft. 

The second line probably refers to a 
single exposure (SE) of the Automatic 
Observer Panel camera, the counter number 
of which was 0070. The third line indi- 
cates that very severe buffeting was ex- 
perienced and a Mach number greater than 
.73 was registered. This line may be a 
continuation of the second line, and the 
buffeting and Mach reading may have been 


registered at the same time as the speed of 
300 kt. If, however, it is a separate item, 
there is the possibility that a speed higher 
than 300 kt. registered when the Mach 
reading was greater than 0.75. 

The fourth line of the log probably re- 
fers to the emergency switch in the cockpit 
which operated the Automatic Observer 
Panel camera continuously and that the 
counter numbers of the resulting exposures 
were from 0071 to 0077 3fter which the 
emergency switch was put to “OFF.” 

The next line indicates that at 1150 hr., 
course was set for Filton and that it was 
the intention to record on the Automatic 
Observer Panel the operation of all four 
propellers in reverse pitch during the land- 
ing. Tile Flight Test Observer had noted 
that the counter number of the exposure re- 
cording the propeller reversal would he 
0078 (last line of the log! . 

Pertinent to the speeds recorded in Ibis 
log, the following arc limitations for this 
aircraft: normal operating limit speed — 250 
kt. IAS and 0.60 Mach; demonstrated flight 
diving speed — 304 kt. equivalent air speed 
and 0.70 Mach. 


Farnborough Examination 
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manner similar to their respective wings. 

The main control surfaces, their tabs 
and trimming circuits, were near to the 
neutral position at the time of impact and 
there was no evidence that any hydraulic 
control lock had inadvertently operated in 
flight. The nature of the damage to the 
aircraft indicated that it had struck the 
ground in a starboard wing-low attitude and 
had cartwheeled about that yving, finally 
sliding sideways over the ground, port wing 
tip leading and breaking up in the process. 
No evidence was found of any pre-crash 
defect or failure in the aircraft or its main 
controls. 

The examination was then extended to 
include the electrical and autopilot sys- 
tems. Signals from gyro units of the auto- 
pilot cause elevator, aileron and rudder 
servomotors to be energized. A system of 
shafts, levers and push-pull rods connect 
the servomotors to their respective main 
control circuits. Each push-pull rod in- 
corporates a prcloaded spring, the deflection 
of which operates an electrical cutout 
switch connected to the electro-magnetic 
clutch of its associated servomotor. The 
push-pull rods arc called force limiting 
links. A shear neck is machined into each 
of the servomotor shafts so that if its asso- 
ciated reduction gear seizes, the neck can 
fail in order to free the control circuit." 



At Bell Helicopter, Fort Worth, Texas... 


ball which operates the cutout swiich had 
made a pattern of indentations over a dis- 
tance equivalent to the mechanical limits 
of travel of the shaft within the force lim- 
iting link- From an examination of the 
aileron channel servomotor shaft it was 
concluded that the shear neck had failed in 
torsion before it sustained damage from 
ground impact. An identical test specimen 
which was deliberately subjected to a tor- 
sion failure showed the same type of frac- 
ture. It was established that the autopilot 
power switch w-as in the "OFF” position at 
the moment of impact but closer examina- 
tion of individual components indicated 
that the gyro rotors and another associated 
motor were rotating, though not under 
electrical power at that moment. 

This suggests that they were ‘running 
down’ after having been switched off a short 
time before the accident occurred. No direct 
evidence was found to indicate that the 
aileron servomotor clutch had remained en- 
gaged after the autopilot had been switched 
off. 

The conclusions of the Structures Depart- 
ment on their examination of the wreckage 
are as follows: 

• “From the examination of the wreckage 
of Britannia G-ANCA, evidence has been 
discovered which shows that the autopilot 
aileron channel had been damaged before 
the crash in a manner consistent with fail- 
ure of the channel clutch to disengage, al- 
though the appropriate switches had been 
operated. 

• "It is considered that the lack of disen- 


: Although during si 


y human loads 


>f this having occurred in 


traveling spray booths 
help cut painting time 80 % 


“Helicopters are difficult to move 
down an assembly line so we de- 
cided to move the assembly line 
past the helicopters,” states the 
paint shop foreman at Bell Heli- 
copter, Fort Worth, Texas. 

Two traveling spray booths 
With the help of Bell personnel, 
Binks spray finishing engineers 
developed two giant traveling 
spray booths mounted on rails. 
Each carries with it all the equip- 
ment needed for spray painting, 
from spray guns to air compres- 
sors. After a helicopter is painted, 
the booth moves down the line. 
Clean air vented at ceiling 
No fixed exhaust stack could be 
used with a traveling booth, so 
Binks engineers recommended 


the use of water-wash spray 
booths. The water-wash system 
completely traps overspray paint 
pigments and fumes so that air 
exhausted through louvered 
ducts in the room ceiling is clean. 
There is no pipe connection 
between the exhaust stack and 
the ducts. 

Complete equipment line and 
design help available 

Whether your need is for a spe- 
cial custom installation of the 
type reported here or an inte- 
grated system using standard 
components, it will pay you to 
check first with Binks. 

Details in Bulletin 975 

Ask your Binks Branch Office for 

a copy, or write direct. 


Ask about our spray painting school 
Open to all. ..NO TUITION... covers all phases. 


Sinks 

EVERyr/t/HG fOP 

^ \x 

spppy pm/ve/ng 

Binks Manufacturing Company 

3116-30 Carroll Ave., West, Chicago 12, Illinois 


REPRESENTATIVES IN PRINCIPAL U.S, & CANADIAN CITIES ■ SEE YOUR CLASSIFIED ® DIRECTORY 
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Total weight of new Kinetics 1200 V. A. 
inverter is only 18.4 lbs. 


WEIGHT BY ELEMENTS 


Magnetic 9.0 

Semi-conductor .... 0.6 

Capacitors 1.1 

Filter 3.1 

All other electronic . . 0.2 

Operating 

Components 14.0 

Case & base plate ... 1.7 

Mounting hardware. , 2.7 

Total 18.4 

Dimensions 

Length 10“ 

Width, including 

base plate 7" 

Height 4“ 


Important savings in weight and size 
have been achieved in a new static 
inverter designed and built by Kinetics 
Corporation. A typical inverter with a 
sine wave output of 1200 VA., for 
example, weighs only 18.4 pounds and 
occupies only 220 cubic inches. Even 
more spectacular weight and size char- 
acteristics per K.V.A. can be achieved 
in units with greater output. 

These inverters are ideal for aircraft 
and missile applications in the range 
from 15 VA. to 15 KVA. per phase, 
Kinetics static inverters may be con- 
nected in wye, delta, or parallel. Each 
unit will carry its own share of the load 
in parallel operation. No complicated 
or expensive hookup problems are 
encountered. 

The reliable Kinetics’ design uses 
rugged silicon diode semi-conductor 
elements that are able to carry heavy 


current. There are no moving parts, no 
vacuum tubes, and no transistors in 
high current circuits. Efficiency exceeds 
80% at full load, dropping to 70% at 
half load. 

Close frequency control and accurate 
phase displacement is obtained with 
crystal -controlled digital countdown 
circuitry. The Kinetics' design offers 
low-loss regulation. A high degree of 
reliability is achieved by the use of 

lack of complex circuitry. Write or 
phone for more information. Kinetics 
Corporation, Dept. K-25, 410 South 
Cedros Avenue, Solana Beach, Calif., 
SKyline 5-1181. 


KINETICS 


ELECTRONICS • ELECTROMECHANICS 


gagement of the aileron channel could have 
seriously hampered the pilot’s actions and 
led ultimately to a loss of control of the 

• "There was no direct evidence as to the 
cause of the clutch failing to disengage hut 
it was most likely due to some undiscovered 
fault acting m conjunction with a known 
design fault in the electrical circuits of the 
antopilot/flight system.” 

Similar Incident 

Referring to an incident involving Britan- 
nia G-AOVC; this aircraft was equipped 
with the Smiths Integrated Flight System 
similar to that of the subject accident air- 

During its first flight which took place 
on (an. 10, 1958, and while descending 
from 6.000 ft. in instrument meteorological 
conditions with heavy rain and turbulence, 
dangerous aileron control difficulties were 
encountered shortly after disengagement of 
the autopilot by means of the cutout button 
on the pilot's control column. The emer- 
gency lasted several minutes and at times 
the combined efforts of the pilot and the 
engineer were required to maintain lateral 


Although the autopilot cutout buttons on 
both control columns had been operated, it 
was not until the power supply to the 
autopilot was cut off by switching off the 
appropriate inverter that the emergency was 

Investigations into this incident revealed 
that a design fault was incorporated in the 
electrical circuitry of the autopilot/flight 
system. This resulted in single pole instead 
of the intended double pole operation of 
the aileron servomotor clutch. The fault 
was such that in conjunction with a stray 
positive feed, malfunctioning of the auto- 
pilot could occur to a degree consistent 
with the conditions experienced during the 
emergency. A stray positive feed due to 
defective soldering, was. in fact, ultimately 
located. Component inspection showed 
that the shaft of the force limiting link in 
the aileron circuit was not marked by ball 
indentations; neither was the aileron servo- 
motor shaft shear neck fractured despite the 
combined force of two men having been 
applied to the aileron controls. 

The design fault in the electrical circuitry 
of the autopilot/flight svstem which was 
detected in C-AOVC was also present in 
the subject aircraft C-ANCA. 


Observations 

It is not considered relevant to this re- 
port to list all the hvpothcscs which w ere 
considered before finally being rejected. Two 
examples are. however, worth noting. The 
first was the theory that a photographic 
flash bulb might have burst in the cockpit 
and incapacitated the crew. A photograph 
shows such a bulb bursting and illustrates 
the consequential high velocity dispersal of 
glass particles and burning magnesium. Glass 
particles extracted from flung helmets be- 
longing to crew members and from the 
cockpit area were the subject of a very 
careful analysis. This was carried out by 
the research department of Messrs. Pilking- 
ton Bros.. Ltd., whose excellent and detailed 
report concluded that none of the glass ex- 
tracted could have originated from the type 
of flash bulb used. 


The experiments do demonstrate, how- 
ever, the potential dangers inherent in the 
bursting of a flash bulb in the cockpit of an 
aircraft. The second concerns the possi- 
bility that the maneuverability of the air- 
craft may have been influenced by radio 
coupling to the Greenham Common VOR. 
However, radio flight tests were conducted 
in the area flown by G-ANCA and it was 
found that at an altitude of 2,200 ft. the 
VOR signals commenced to fade and they 
were lost completely at 2,000 ft. and below. 

The final maneuvers of the aircraft indi- 
cate that the pilot was unable to prevent it 
from making a steeply banked descending 
turn to the right. 

Shaft Investigation 

It is the view of the Structures Depart- 
ment. RAE-Farnborough, that the evidence 
of the pattern of ball indentations on the 
aileron force limiting link and the time at 
which the torsion failure of the shaft of 
the aileron servomotor occurred suggest that 
the aileron channel clutch remained in en- 
gagement after the appropriate disengage- 
ment switches had been operated in flight. 
In support of this it was held that only 
slight movement of the shaft of the force 
limiting link should be necessary to cause 
the ball to enter the housing amt break the 
electrical circuit to the clutch. During this 
process the ball was not intended to leave 
the confines of the shaft ramp and bounc- 
ing, which is necessary to make the indenta- 

Tlic manufacturers of the autopilot 
argued that the servomotor shaft can be 
sheared and ball indentations on the force 
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A Special 
Aviation Week 
Report on the 
Strategic Air Command’s 
Transition 
into the 
Aerospace Age 


The changing role of the Strategic Air Command in the national 
defense picture will be featured on June 20th in a special 36-page 
report prepared by AVIATION WEEK editors with on-the-spot cov- 
erage of the SAC Command— The nation’s shield against aggression. 

This exclusive report will be published in answer to the growing re- 
quirement for an improved national understanding of SAC’s chang- 
ing role as the primary deterrent force guarding national security. 
The annual R&D issue will be devoted to this message which is 
today's most challenging subject. 

The Strategic Air Command’s deterrent position has undergone 
complex and fundamental changes in its transition to a Strategic 
Aero-Space Command— with its formidable bomber fleet soon to be 
reinforced by intercontinental ballistic missiles operationally de- 
ployed to instantly counter any aggressive action. 

The transition of SAC is one of the most rapid and exciting events 
in the history of our nation and its defense. What SAC needs, what 
lies ahead and the weapon systems to be employed in the immediate 
future will be key subjects included in this first-time technical eval- 
uation. The impact of new technologies and weapon systems has 
changed the entire defense concept and the response of SAC to these 
new requirements has been effective and positive. 

AVIATION WEEK editorial teams are now engaged in the compila- 
tion of the new SAC story— one that will generate world-wide reader- 
ship. This issue, “SAC In Transition,” offers manufacturers and 
suppliers of the aerospace industry an unusual opportunity to adver- 
tise and identify their role in the national defense effort. 
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NASA 


2nd, 3rd, 4th generation 
space rockets 


To go vastly greater distances . . . 
to send heavier payloads . . . 

NASA scientists and engineers are 
working on the Centaur, Saturn and 
the Nova type vehicle. As the curve 
of scientific progress approaches the 
vertical, these advanced rocket 
boosters may bring significant 
breakthroughs in space exploration. 

CENTAUR— the first rocket booster to be 
fueled with liquid hydrogen- 
will enable NASA scientists and 
engineers to put four-ton payloads 
into 300-mile orbits around the earth. 

SATURN— initiated by Defense 

Department and now transferred to 
NASA, the 1.5 million pound thrust 
booster will place 15-ton payloads in 
orbit. Such a payload could be a 
manned space observatory. 

NOVA TYPE — a cluster of single chamber 
1.5 million pound thrust engines 
now being developed to launch 
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EXPANDING THE FRONTIERS OF SPACE TECHNOLOGY IN 


ELECTRONICS 



Lockheed / MISSILES AND SPACE DIVISION 
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(Continued fan, pup 23) 



RCA HAS SEVERAL UNUSUAL 
OPPORTUNITIES IN 

ADVANCED 

MAGNETIC RECORDING 

Openings On Management and D & D Levels 





NATIONAL 

^COVERAGE 


EMPLOYMENT OPPORTUNITIES 


Outstanding opportunity for men of 
demonstrated technical and supervisory 
ability with progressive major organization 
in New England. 

Manager 

GROUND-SUPPORT SYSTEMS 

11 

Supervisor 

ELECTRICAL I 







INERTIAL 

SYSTEMS 

DEVELOPMENT 

there are opportunities at 

Honeywell Aero for the engineer 
or scientist who is interested in 
participating in this growing 
field of technology. While spe- 
cific inertial systems experience 
is desirable, you may also be 
qualified by your background 
and/or related experience for 
activities in the inertial systems 
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Opportunities in Development 




New developments in 
Esaki Diode technology 
at IBM 


The Esaki Diode at left was made experimentally. 



590 Madison Avenue, New York 22, N. Y. 
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EMPLOYMENT OPPORTUNITIES 


THE UNIVERSITY OF CHICAGO'S 

LABORATORIES FOR APPLIED SCIENCES 
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is experienced 
... in Radar 
Surveillance Systems 


production, it exemplifies the latest in 
lightweight, portable GCA equipment. 
This is an illustration of LFE’s interest 
in radar techniques with continued 

techniques are having an evolutionary 
influence on military and industrial 
systems. 

veillance Systems may be had by writ- 
ing the Vice President of Marketing. 
Ask for Technical Data Digest 
No. 6027. 






VARIAN presents the VA-839 



• 43% efficiency • 140 megacycles bandwidth 

• 5 megawatts peak • 10 kilowatts average 

• 40 db gain • No tuning 


Coherent radar systems with frequency agility 
and of exotic concept can be designed around 
the VA-839 amplifier klystron. You can use 
programmed frequencies, pulse-to-pulse 
frequency changes, phase coding or frequency 
variations within the pulse — all with the 
low spurious noise and high stability 
of Varian Klystrons. 

Varian Associates also builds pulse power 
klystrons of 12?£ bandwidth and pulse power 
traveling wave tubes for even greater band- 
widths. These demonstrate Varian’s unmatched 
capability in advanced microwave tube 
development and manufacture. May we supply 
further data or an answer to a particular 
microwave need of yours? 


Representatives thruout the world 



VARIAN associates 

PALO ALTO 22,CALIFORNIA 


KLYSTRONS, WAVE TUBES, GAS SWITCHING TUBES, MAGNETRONS, HIGH VACUUM EQUIPMENT, LINEAR ACCELERATORS, MICROWAVE SYSTEM COMPONENTS, 
NMR & EPR SPECTROMETERS, MAGNETS, MAGNETOMETERS, STALOS, POWER AMPLIFIERS, GRAPHIC RECORDERS, RESEARCH AND DEVELOPMENT SERVICES 



